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(54) POWER OUTPUT DEVICE AND POWER OUTPUT METHOD 

(5 7) Abstract: ^^^^E> 
PROBLEM TO BE SOLVED: To suppress noise 
generation from a motor and to suppress excessive 
energy consumption in a transient time where required 
power is fluctuated. 

SOLUTION: An output shaft of an engine, a rotary shaft 
of a first motor, and a driving shaft (rotary shaft of a 
second motor) are connected to each other through a 
planetary gear. Engine speed is adjusted by controlling 
the first motor. Power is added according to necessity, 
by the second motor connected to the driving shaft. In 
order to control the power to be output to the driving 
shaft, response speed of a target engine speed Ns* of a 
sun gear shaft is controlled (S122) so as to gradually 
shift the target engine speed Ns* to a desired value by 
primary delay control, in a transient time where output 
energy Pr relevant to required power is increased 
(S1 16). As a result, the engine speed determined by 
controlling engine speed Nsr of the sun gear shaft is 
fluctuated while softly following up with the increase of 
the output energy Pr. Power shortage at this time is compensated by the second motor. 
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* NOTICES * 

iTPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A demand power setting-out means to set up the demand power which is the power output 
unit which is equipped with a prime mover and a motor and outputs power to a driving shaft, and 
should be outputted to said driving shaft, An operational status setting-out means to set up the 
operational status of said prime mover based on the set-up this demand power, The prime-mover 
control means which controls said prime mover so that said prime mover is operated by the set-up 
this operational status, It has the motor control means which controls said motor so that said demand 
power is outputted to said driving shaft based on the power outputted from said driving shaft with 
control of said prime mover by this prime-mover control means. Said prime-mover control means is 
a power output unit equipped with the delay control means which performs delay control which 
controls the speed of a response of control of said prime mover in the transient which increases said 
demand power. 

[Claim 2] The operational status of said prime mover set up with said operational status setting-out 
means is a power output unit according to claim 1 which is the rotational speed of said prime mover. 
[Claim 3] It is the power output unit equipped with a time constant setting-out means to set up the 
time constant of the delay by said delay control based on said accumulation-of-electricity condition 
that said delay control means was detected by said accumulation-of-electricity condition detection 
means, by having an accumulation-of-electricity condition detection means to detect the 
accumulation-of-electricity condition of an accumulation-of-electricity means to be a power output 
unit according to claim 1 or 2, and to supply power to said motor. 

[Claim 4] Said time constant setting-out means is a power output unit according to claim 3 which is a 
means to set up so that the amount of accumulation of electricity of said accumulation-of-electricity 
means is large and said time constant may become large. 

[Claim 5] Said operational status setting-out means is a power output unit according to claim 1 to 4 
which is a means to set up the operational status of this prime mover so that the effectiveness of said 
prime mover may become high. 

[Claim 6] While it is a power output unit according to claim 1 to 5 and said motor is a configuration 
connected to said driving shaft When it has a revolving shaft, it has three shafts respectively 
combined with this revolving shaft, the submotor which performs an exchange of power, and said 
driving shaft, output shaft of said prime mover and said revolving shaft and power is outputted and 
inputted among these three shafts to any 2 shafts, It is a power output unit equipped with a means to 
control the operational status of said prime mover through as opposed to [ have a 3 shaft type power 
I/O means to output and input the power which becomes settled based on the this power outputted 
and inputted to one residual shaft, and ] said motor's and a submotor in said prime-mover control 
means exchange of power. 

[Claim 7] It is the power output method which outputs power to a driving shaft using a prime mover 
and a motor. While controlling said prime mover so that the demand power which should be 
outputted to said driving shaft is set up, the operational status of said prime mover is set up based on 
the this set-up demand power and said prime mover is operated by the this set-up operational status 
Control said motor so that said demand power is outputted to said driving shaft based on the power 
outputted from said driving shaft with control of this prime mover, and it sets to control of said 
prime mover further. The power output method which performs delay control which controls the 
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speed of a response of control of said prime mover in the transient which increases said demand 
power. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the power output unit and power output method 
which are equipped with a prime mover and a motor and output power to a driving shaft. 
[0002] 

[Description of the Prior Art] In recent years, the so-called configuration of a hybrid car is proposed 
for the purpose of the fast improvement in the fuel consumption of prime movers, such as a gasoline 
recipro engine, or the emission-gas-purification engine performance. The thing of a series hybrid 
method which it will generate electricity by driving a generator by the prime mover if a hybrid car is 
roughly divided, and drives a motor with the generated power, and obtains the driving force of a car, 
and the thing of a parallel hybrid system which combines a prime mover and a motor with a driving 
shaft, respectively, and obtains the driving force of a car with a prime mover and a motor are known. 

[0003] Since the power outputted from the prime mover can be outputted to a driving shaft with the 
rotational speed and torque of arbitration with any method, a prime mover becomes possible 
[ choosing the operating point when operation effectiveness is high, and operating ]. The thing of a 
publication is proposed by JP,1 0-98805 ,A as an example of such a power output unit. This power 
output unit is constituted by controlling a motor so that the part which run short under the power 
outputted from a prime mover may be compensated with the power outputted from a motor, while 
incorporating the demand power of the operator who becomes settled in an accelerator opening, 
deciding the target power of a prime mover on the operating point when operation effectiveness is 
high based on this demand power and controlling operation of a prime mover by this target power. 
[0004] 

[Problem(s) to be Solved by the Invention] In said Prior art, when an operator operates an accelerator 
pedal and demands fluctuation of an output, since the target power of a prime mover is decided 
based on the demand power, buildup of the above-mentioned demand power is followed quickly, and 
the operational status (as an example, it is rotational speed) of a prime mover is first, changed to it. 
Since actuation of the accelerator pedal by the operator is changed delicately, the operational status 
of a prime mover will be changed frequently. For this reason, the room of improvement of needing 
the problem which the noise which changes from a prime mover complicated generates, and the 
useless energy expenditure for changing operational status frequently was found out. 
[0005] Then, the power output unit and power output method of this invention aim at suppressing 
generating of the noise from a prime mover, and holding down useless energy expenditure in the 
transient to which demand power is changed. 
[0006] 

[The means for solving a technical problem, and its operation and effectiveness] In order to solve the 
above-mentioned technical problem, the power output unit of this invention A demand power 
setting-out means to set up the demand power which is the power output unit which is equipped with 
a prime mover and a motor and outputs power to a driving shaft, and should be outputted to said 
driving shaft, An operational status setting-out means to set up the operational status of said prime 
mover based on the set-up this demand power, The prime-mover control means which controls said 
prime mover so that said prime mover is operated by the set-up this operational status, It has the 
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motor control means which controls said motor so that said demand power is outputted to said 
driving shaft based on the power outputted from said driving shaft with control of said prime mover 
by this prime-mover control means. Said prime-mover control means makes it a summary to have 
the delay control means which performs delay control which controls the speed of a response of 
control of said prime mover in the transient which increases said demand power. 
[0007] The operational status of a prime mover is set up based on the demand power which should 
be outputted to a driving shaft, and while a prime mover is controlled by the prime-mover control 
means so that a prime mover is operated by the set-up operational status, a motor is controlled by the 
power output unit of the above-mentioned configuration by the motor control means so that demand 
power is outputted to a driving shaft based on the power outputted from a driving shaft with control 
of the prime mover. Furthermore, the speed of a response of control of the prime mover in the 
transient which increases demand power is controlled by the delay control means prepared in the 
prime-mover control means. For this reason, in the transient to which demand power increases, 
buildup of that demand power is followed gently and control of a prime mover is made. Since 
control of a motor is made based on the power outputted from a driving shaft with control of that 
prime mover changed gently at this time, a part for the power which run short in view of demand 
power will be compensated by having fluctuated the operational status of a prime mover gently 
under the power outputted from a motor. 

[0008] Therefore, according to the power output unit of this invention, in the transient to which 
demand power increases, rapid fluctuation of the operational status of a prime mover can be 
suppressed, without lack arising for the output power to a driving shaft. Consequently, the noise 
generated from a prime mover by fluctuation of the operational status of a prime mover can be 
suppressed. Moreover, useless energy expenditure can also be held down from the useless change of 
the operational status of a prime mover being lost. 

[0009] In the power output unit of the above-mentioned configuration, operational status of said 
prime mover set up with said operational status setting-out means can be made into the rotational 
speed of said prime mover. According to this configuration, the power outputted from a prime mover 
is controlled by controlling the rotational speed of a prime mover. 

[0010] In the power output unit of the above-mentioned configuration, it can have an accumulation- 
of-electricity condition detection means detect the accumulation-of-electricity condition of an 
accumulation-of-electricity means supply power to said motor, and said delay control means can be 
considered as a configuration equipped with a time constant setting-out means set up the time 
constant of the delay by said delay control based on said accumulation-of-electricity condition 
detected by said accumulation-of-electricity condition detection means. According to this 
configuration, the time constant of the delay by delay control is set as the magnitude according to the 
accumulation-of-electricity condition of an accumulation-of-electricity means to supply power to a 
motor. Enlarging the time constant of delay will cause the increase of a burden of the power by the 
motor, and it is necessary to fully store electricity the accumulation-of-electricity means. For this 
reason, the nonconformity that the burden of the power by the motor increases and the accumulation- 
of-electricity condition of an accumulation-of-electricity means gets worse can be prevented by 
having enlarged the time constant too much by setting the time constant of delay as the magnitude 
according to an accumulation-of-electricity condition. 

[001 1] In the power output unit of a configuration of setting up the time constant of delay based on 
the above-mentioned accumulation-of-electricity condition, said time constant setting-out means can 
be made into a means to set up so that said time constant may become large, so that the amount of 
accumulation of electricity of said accumulation-of-electricity means is large. According to this 
configuration, while the amount of accumulation of electricity of an accumulation-of-electricity 
means is falling, what the time constant of the delay by delay control is enlarged, and increases the 
burden of the power by the motor is lost. 

[0012] In the power output unit of the above-mentioned configuration, said operational status 
setting-out means can be made into a means to set up the operational status of this prime mover so 
that the effectiveness of said prime mover may become high. According to this configuration, the 
fuel consumption effectiveness of a prime mover can be raised. 

[0013] While said motor is a configuration connected to said driving shaft in the power output unit 
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of the above-mentioned configuration When it has a revolving shaft, it has three shafts respectively 
combined with this revolving shaft, the submotor which performs an exchange of power, and said 
driving shaft, output shaft of said prime mover and said revolving shaft and power is outputted and 
inputted among these three shafts to any 2 shafts, It can have a 3 shaft type power I/O means to 
output and input the power which becomes settled based on the this power outputted and inputted to 
one residual shaft, and said prime-mover control means can be considered as a configuration 
equipped with a means to control the operational status of said prime mover through the exchange of 
power to said motor and a submotor. According to this configuration, by exchanging power to both 
motors, though a prime mover is maintained at desired operational status, demand power can be 
stabilized and outputted to a driving shaft. 

[0014] The power output method of this invention is a power output method which outputs power to 
a driving shaft using a prime mover and a motor. While controlling said prime mover so that the 
demand power which should be outputted to said driving shaft is set up, the operational status of said 
prime mover is set up based on the this set-up demand power and said prime mover is operated by 
the this set-up operational status Control said motor so that said demand power is outputted to said 
driving shaft based on the power outputted from said driving shaft with control of this prime mover, 
and it sets to control of said prime mover further. Let it be a summary to perform delay control 
which controls the speed of a response of control of said prime mover in the transient which 
increases said demand power. 

[0015] The noise from the prime mover which can suppress rapid fluctuation of the operational 
status of a prime mover, consequently is generated by fluctuation of the operational status of a prime 
mover can be suppressed without lack arising for the output power to a driving shaft like the power 
output unit of this invention in the transient to which demand power increases according to the 
power output method of this invention. Moreover, useless energy expenditure can be held down from 
the useless change of the operational status of a prime mover being lost. 
[0016] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
based on an example. It is the block diagram showing the outline configuration of the car with which 
the block diagram in which drawing 1 shows the outline configuration of the power output unit 110 
as one example of this invention, and drawing 2 incorporated the elements on larger scale of the 
power output unit 1 10 of an example, and drawing 3 incorporated the power output unit 1 10 of an 
example. It explains from the configuration of the whole car using drawing 3 first on account of 
explanation. 

[0017] This car is equipped with the engine 150 which outputs power by using a gasoline as a fuel as 
shown in drawing 3 . This engine 150 inhales the gaseous mixture of the air inhaled through the 
throttle valve 166 from the inhalation-of-air system, and the gasoline injected from the fuel injection 
valve 151 to a combustion chamber 152, and changes into rotation of a crankshaft 156 motion of the 
piston 154 depressed by explosion of this gaseous mixture. Here, closing motion actuation of the 
throttle valve 166 is carried out by the actuator 168. An ignition plug 162 forms a spark with the high 
tension drawn through the distributor 160 from the ignitor 158, and gaseous mixture is lit by the 
spark and carries out explosive combustion of it by it. 

[0018] Operation of this engine 150 is controlled by the electronic control unit (hereafter referred to 
as EFIECU) 170. The various sensors in which the operational status of an engine 150 is shown are 
connected to EFIECU170. For example, it is the rotational frequency sensor 176, the angle-of- 
rotation sensor 178, etc. which are prepared for the coolant temperature sensor 174 and distributor 
160 which detect the water temperature of the throttle-valve position sensor 167 which detects the 
opening (position) of a throttle valve 166, the inlet-pipe negative pressure sensor 172 which detects 
the load of an engine 150, and an engine 150, and detect the rotational frequency and angle of 
rotation of a crankshaft 156. In addition, although the starting switch 179 which detects the condition 
ST of an ignition key was connected to EFIECU 170 in addition to this, the graphic display of other 
sensors, a switch, etc. was omitted. The rotational frequency detected by the above-mentioned 
rotational frequency sensor 176 is a rotational frequency per predetermined time, and is equivalent to 
rotational speed. Hereafter, the physical quantity called a rotational frequency shall show rotational 
speed. 
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[0019] The crankshaft 156 of an engine 150 is mechanically combined with the power transfer gear 
1 1 1 which sets a revolving shaft as a driving shaft 112 through planetary gear 120, the motor MG 1, 
and Motor MG 2 which are mentioned later, and gear association of this power transfer gear 1 1 1 is 
carried out at the differential gear 1 14. Therefore, the power outputted from the power output unit 
1 10 is eventually transmitted to the driving wheel 1 16,1 18 on either side. It connects with the control 
unit 180 electrically, and actuation control of a motor MG 1 and the motor MG 2 is carried out by 
this control unit 180. Although the configuration of a control unit 180 is explained in full detail later, 
the interior is equipped with Control CPU and accelerator pedal position sensor 164a prepared in the 
shift position sensor 184 formed in the shift lever 182 or the accelerator pedal 164, brake-pedal 
position sensor 165a prepared in the brake pedal 165 are connected. Moreover, the control unit 180 
is exchanging various information by EFIECU170 and the communication link which were 
mentioned above. About control including the exchange of such information, it mentions later. 
[0020] As shown in drawing 1 , the power output unit 1 10 of an example consists of control units 
180 which carry out actuation control of the motor MG 2 combined with the flywheel starter gear 
122 of the motor MG 1 greatly combined with the sun gear 121 of planetary gear 120 and planetary 
gear 120 with which the planetary carrier 124 was mechanically combined with the crankshaft 156 
of an engine 150 and an engine 150, and planetary gear 120, and the motors MG1 and MG2. 
[0021] Drawing 2 explains the configuration of planetary gear 120 and motors MG1 and MG2. The 
sun gear 121 combined with the sun gear shaft 125 of the hollow where planetary gear 120 
penetrated the shaft center to the crankshaft 156, The flywheel starter gear 122 combined with the 
crankshaft 156 and the flywheel-starter-gear shaft 126 of the same axle, Two or more planetary 
pinion gears 123 which revolve around the sun while it is arranged between a sun gear 121 and 
flywheel starter gear 122 and the periphery of a sun gear 121 is rotated, It consists of planetary 
carriers 124 which are combined with the edge of a crankshaft 156 and support the revolving shaft of 
each planetary pinion gear 123 to revolve. In these planetary gear 120, the sun gear shaft 125 
combined with a sun gear 121, flywheel starter gear 122, and the planetary carrier 124, respectively, 
the flywheel-starter-gear shaft 126, and three shafts of a crankshaft 156 are used as the I/O shaft of 
power, and if the power outputted and inputted among three shafts to any 2 shafts is determined, the 
power outputted and inputted by one residual shaft will become settled based on the power outputted 
and inputted biaxial [ which was determined ]. In addition, the detail about I/O of the power to three 
shafts of these planetary gear 120 is mentioned later. 

[0022] The power fetch gear 128 for the ejection of power is combined with flywheel starter gear 
122. This power fetch gear 128 is connected to the power transfer gear 1 1 1 by the chain belt 129, 
and transfer of power is made between the power fetch gear 128 and the power transfer gear 111. 
[0023] A motor MG 1 is constituted as a synchronous motor generator, and is equipped with Rota 

132 which has two or more permanent magnets 135 in a peripheral face, and the stator 133 around 
which the three phase coil 134 which forms rotating magnetic field was wound. Rota 132 is 
combined with the sun gear shaft 125 combined with the sun gear 121 of planetary gear 120. A stator 

133 carries out the laminating of the sheet metal of a non-oriented magnetic steel sheet, is formed, 
and is being fixed to the case 119. This motor MG 1 operates as a motor which carries out revolution 
actuation of Rota 132 by the interaction of the field by the permanent magnet 135, and the field 
formed with the three phase coil 134, and operates as a generator which makes the ends of the three 
phase coil 134 produce electromotive force by the interaction of the field by the permanent magnet 
135, and a revolution of Rota 132. In addition, the resolver 139 which detects the angle-of-rotation 
thetas is formed in the sun gear shaft 125. 

[0024] A motor MG 2 is constituted as a synchronous motor generator like a motor MG 1, and is 
equipped with Rota 142 which has two or more permanent magnets 145 in a peripheral face, and the 
stator 143 around which the three phase coil 144 which forms rotating magnetic field was wound. 
Rota 142 is combined with the flywheel-starter-gear shaft 126 combined with the flywheel starter 
gear 122 of planetary gear 120, and the stator 143 is being fixed to the case 119. The stator 143 of a 
motor MG 2 also carries out the laminating of the sheet metal of a non-oriented magnetic steel sheet, 
and is formed. It operates as a motor or a generator like [ this motor MG 2 ] a motor MG 1 . In 
addition, the resolver 149 which detects the angle-of-rotation thetar is formed in the ring wheel shaft 
126. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 9/8/2006 



JP,2001- 164960, A [DETAILED DESCRIPTION] 



PageS of 17 



[0025] Next, the control unit 180 which carries out actuation control of the motors MG1 and MG2 is 
explained. As shown in drawing 1 , the control unit 180 consists of dc-batteries 194 which are the 
control CPU 190 and the rechargeable battery which control the 1st actuation circuit 191 which 
drives a motor MG 1, the 2nd actuation circuit 192 which drives a motor MG 2, and both the 
actuation circuit 191,192. Control CPU 190 is one chip microprocessor, and equips the interior with 
RAM 190a for work pieces, ROM 190b which memorized the processing program, input/output port 
(not shown) and EFIECU170, and the serial communication port (not shown) that performs a 
communication link. In this control CPU 190, angle-of-rotation thetas of the sun gear shaft 125 from 
a resolver 139, The accelerator pedal position AP from angle-of-rotation thetar of the ring wheel 
shaft 126 from a resolver 149, and accelerator pedal position sensor 164a (the amount of treading in 
of an accelerator pedal) The brake-pedal position BP from brake-pedal position sensor 165a (the 
amount of treading in of a brake pedal), The shift position SP from the shift position sensor 184 The 
remaining capacity (charge capacity) of the current values Iul and Iv2 from two current detectors 
195,196 prepared in the 1st actuation circuit 191, the current values Iu2 and Iv2 from two current 
detectors 197,198 prepared in the 2nd actuation circuit 192, and a dc-battery 194 The dc-battery 
temperature Bt from the charge capacity SOC and the dc-battery thermometric element 200 from the 
charge capacitive detector 199 to detect etc. is inputted through input port. 
[0026] In addition, what the charge capacitive detector 199 measures the specific gravity of the 
electrolytic solution of a dc-battery 194 or the weight of the whole dc-battery 194, and detects charge 
capacity, the thing which calculates the current value and time amount of charge and discharge, and 
detects charge capacity, the thing which detects charge capacity by making between the terminals of 
a dc-battery short-circuit momentarily, and measuring sink internal resistance for a current are 
known. The dc-battery thermometric element 200 fixes in the outer wall of a dc-battery 194, and 
detects the temperature of a dc-battery 194. 

[0027] Moreover, from control CPU 190, the control signal SW2 which drives six transistors Trll as 
the control signal SW1 which drives six transistors Trl which are the switching elements prepared in 
the 1st actuation circuit 191 thru/or Tr6, and a switching element prepared in the 2nd actuation 
circuit 192 thru/or Trl 6 is outputted. Six transistors Trl in the 1st actuation circuit 191 thru/or Tr6 
constitute the transistor inverter, two pieces are arranged at a time in a pair, respectively so that it 
may become a source and sink side to the power-source lines LI and L2 of a couple, and each of the 
three phase coil (UVW) 34 of a motor MG 1 is connected at the node. The power-source lines LI 
and L2 control sequentially the rate of the transistor Trl which makes a pair by control CPU 190 
since it connects with the plus [ of a dc-battery 194 ], and minus side, respectively thru/or the ON 
time amount of Tr6 with a control signal SW1, and if the current which flows in each coil of the 
three phase coil 134 is made into a false sine wave by PWM control, rotating magnetic field will be 
formed with the three phase coil 134. 

[0028] On the other hand, six transistors Trl 1 of the 2nd actuation circuit 192 thru/or Trl 6 also 
constitute the transistor inverter, is arranged, respectively, and the node of the transistor which 
makes a pair is connected to each of the three phase coil 144 of a motor MG 2. [ as well as the 1st 
actuation circuit 191 ] Therefore, the transistor Trl 1 thru/or the ON time amount of Trl 6 which 
makes a pair by control CPU 190 is sequentially controlled with a control signal SW2, and if the 
current which flows in each coil 144 is made into a false sine wave by PWM control, rotating 
magnetic field will be formed with the three phase coil 144. 

[0029] Actuation of the power output unit 1 10 of the example which explained the configuration 
above is explained. The principle of operation of the power output unit 1 10 of an example, especially 
the principle of torque conversion are as follows. When operating an engine 150 on the operation 
point PI of an engine speed Ne and Torque Te and operating the ring wheel shaft 126 on the 
operation point P2 of an engine speed Nr which is different although it is the same energy as the 
energy Pe outputted from this engine 150, and Torque Tr, the case where carry out torque conversion 
and the power outputted from an engine 150 is made to act on the ring wheel shaft 126 is considered. 
The engine 150 at this time, the rotational frequency of the flywheel-starter-gear shaft 126, and the 
relation of torque are shown in drawing 4 . 

[0030] According to the place which device study teaches, the relation between the rotational 
frequency in three shafts (the sun gear shaft 125, the flywheel-starter-gear shaft 126, and planetary 
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carrier 124 (crankshaft 156)) of planetary gear 120 or torque can be expressed as drawing called 
collinear drawing illustrated to drawing 5 and drawing 6 , and solution Lycium chinense grows in it 
geometrically. In addition, the rotational frequency of three shafts and the relation of torque to 
planetary gear 120 are also analyzable in formula by calculating the energy of each shaft etc., even if 
it does not use above-mentioned collinear drawing. By this example, since explanation is easy, it 
explains using collinear drawing. 

[003 1] The axis of ordinate in drawing 5 is a rotational frequency shaft of three shafts, and an axis of 
abscissa expresses the ratio of the location of the axis of coordinates of three shafts. That is, when 
the axes of coordinates S and R of the sun gear shaft 125 and the flywheel-starter-gear shaft 126 are 
taken to ends, the axis of coordinates C of the planetary carrier 124 is defined as a shaft which 
divides Shaft S and Shaft R interiorly to 1 :rho. rho is the ratio of the number of teeth of a sun gear 
121 to the number of teeth of flywheel starter gear 122 here, and it is expressed with a degree type 
(1). 
[0032] 
[Equation 11 

[0033] The engine 150 is operated at the rotational frequency Ne, since the case where the ring 
wheel shaft 126 is operated at the rotational frequency Nr is considered, the rotational frequency Ne 
of an engine 150 can be now plotted on the axis of coordinates C of the planetary carrier 124 with 
which the crankshaft 156 of an engine 150 is combined, and a rotational frequency Nr can be plotted 
on the axis of coordinates R of the ring wheel shaft 126. If the straight line which passes along both 
this point is drawn, it can ask for the rotational frequency Ns of the sun gear shaft 125 as a rotational 
frequency expressed on the intersection of this straight line and axis of coordinates S. Hereafter, this 
straight line is called a collinear of operation. In addition, it can ask for a rotational frequency Ns by 
the proportion formula (degree type (2)) using a rotational frequency Ne and a rotational frequency 
Nr. Thus, in planetary gear 120, if it opts for any two revolutions among a sun gear 121, flywheel 
starter gear 122, and the planetary carrier 124, it will opt for one residual revolution based on two 
revolutions for which it opted. 
[0034] 
[Equation 2] 

Ns -Nr- (Nr - Ne)^^- (2) 

P 

[0035] Next, the torque Te of an engine 150 is made to act on the drawn collinear of operation 
upwards from drawing Nakashita by making the axis of coordinates C of the planetary carrier 124 
into line of action. Since a collinear of operation can be dealt with as the rigid body at the time of 
making the force as a vector act to torque at this time, the torque Te made to act on an axis of 
coordinates C is separable into the torque Tes on an axis of coordinates S, and the torque Ter on an 
axis of coordinates R with the technique of separation of the force to two parallel different line of 
action. The magnitude of Torque Tes and Ter is expressed by a degree type (3) and (4) at this time. 
[0036] 
[Equation 3] 

Tes -Tex-?— (3) 

1 + p 

Ter -Tex—!— (4) 

1 + p 

[0037] What is necessary is just to take balance of the force of a collinear of operation, in order for 
the collinear of operation to be stable in this condition. That is, magnitude is the same as Torque Tes, 
the sense makes the reverse torque Tml act, magnitude is the same on an axis of coordinates R to 
resultant force with the torque Tr outputted to the flywheel-starter-gear shaft 126, the torque of 
objection of the sense in the same magnitude, and Torque Ter, and the sense makes the reverse 
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torque Tm2 act on an axis of coordinates S. This torque Tml can act by the motor MG 1, and torque 
Tm2 can be made to act by the motor MG 2. Since torque is made to act on a rotational direction and 
the rotational reverse sense by the motor MG 1 at this time, a motor MG 1 will operate as a generator 
and revives electrical energy Pml expressed with the product of torque Tml and a rotational 
frequency Ns from the sun gear shaft 125. By the motor MG 2, since the direction of torque is the 
same as the direction of rotational, a motor MG 2 operates as a motor and is outputted to the 
flywheel-starter-gear shaft 126 by making into power electrical energy Pm2 expressed by the 
product of torque Tm2 and a rotational frequency Nr. 

[0038] Here, if electrical energy Pml and electrical energy Pm2 are made equal, all the power 
consumed by the motor MG 2 can be revived by the motor MG 1, and it can be provided. What is 
necessary is for that just to make equal the thing which outputs all the inputted energy then the 
energy Pe outputted from an engine 150 since it is good, and energy Pr outputted to the flywheel- 
starter-gear shaft 126. That is, the energy Pe expressed with the product of Torque Te and a 
rotational frequency Ne and energy Pr expressed with the product of Torque Tr and a rotational 
frequency Nr are made equal. If it compares with drawing 4 , torque conversion will be carried out 
and the power expressed with the torque Te outputted from the engine 150 currently operated on the 
operation point PI and a rotational frequency Ne will be outputted to the flywheel-starter-gear shaft 
126 as power expressed with the same energy at Torque Tr and a rotational frequency Nr. As 
mentioned above, the power outputted to the flywheel-starter-gear shaft 126 is transmitted to a 
driving shaft 1 12 by the power fetch gear 128 and the power transfer gear 111, and is transmitted to a 
driving wheel 1 16,1 18 through a differential gear 1 14. Therefore, since linear relation is materialized 
for the power outputted to the flywheel-starter-gear shaft 126, and the power transmitted to a driving 
wheel 1 16,1 18, the power transmitted to a driving wheel 1 16,1 18 is controllable by controlling the 
power outputted to the flywheel-starter-gear shaft 126. 

[0039] Although the engine speed Ns of the sun gear shaft 125 is forward in collinear drawing 
shown in drawing 5 , as shown in collinear drawing shown in drawing 6 , it may become negative at 
the engine speed Ne of an engine 150, and the engine speed Nr of the flywheel-starter-gear shaft 
126. At this time, by the motor MG 1, since the direction of rotational and the direction where torque 
acts become the same, a motor MG 1 operates as a motor and consumes electrical energy Pml 
expressed by the product of torque Tml and a rotational frequency Ns. On the other hand, by the 
motor MG 2, since the direction of rotational and the direction where torque acts become reverse, a 
motor MG 2 will operate as a generator and will revive electrical energy Pm2 expressed by the 
product of torque Tm2 and a rotational frequency Nr from the flywheel-starter-gear shaft 126. In this 
case, if electrical energy Pml consumed by the motor MG 1 and electrical energy Pm2 revived by 
the motor MG 2 are made equal, electrical energy Pml consumed by the motor MG 1 can be exactly 
provided by the motor MG 2. 

[0040] As mentioned above, although the fundamental torque conversion in the power output unit 
1 10 of an example was explained The power outputted from an engine 150 besides the actuation 
which the power output unit 1 10 of an example carries out torque conversion of all the power 
outputted from such an engine 150, and is outputted to the ring wheel shaft 126 (product of Torque 
Te and a rotational frequency Ne), By adjusting electrical energy Pml revived or consumed by the 
motor MG 1, and electrical energy Pm2 consumed or revived by the motor MG 2 It can consider as 
the actuation which finds out excessive electrical energy and discharges a dc-battery 194, or can also 
consider as various actuation, such as actuation with which the electrical energy running short is 
compensated with the power stored in the dc-battery 194. 

[0041] In addition, the above principle of operation explained the conversion efficiency of the power 
by planetary gear 120, a motor MG 1, a motor MG 2 and a transistor Trl, or Trl6 as a value 1 
(100%). Since it is less than one value actually, it is necessary to consider as a bigger value a little 
than the energy Pr which outputs the energy Pe outputted from an engine 150 to the flywheel-starter- 
gear shaft 126, or to make energy Pr outputted to the flywheel-starter-gear shaft 126 at reverse into a 
value [ a little ] smaller than the energy Pe outputted from an engine 150. For example, what is 
necessary is just to consider as the value computed by multiplying by the inverse number of 
conversion efficiency by the energy Pr outputted to the flywheel-starter-gear shaft 126 in the energy 
Pe outputted from an engine 150. Moreover, what is necessary is to consider as the value computed 
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from what multiplied the power revived by the motor MG 1 in the state of collinear drawing of 
drawing 5 in the torque Tm2 of a motor MG 2 by the effectiveness of both motors, and just to 
compute the power consumed by the motor MG 1 in the state of collinear drawing of drawing 6 from 
what was broken by effectiveness of both motors. In addition, although energy is lost as heat by 
machine friction etc. in planetary gear 120, there are very few the amounts of loss, if it sees from the 
amount of whole, and the effectiveness of the synchronous motor used for motors MG1 and MG2 is 
very close to a value 1. Moreover, very small things, such as GTO, are known also for a transistor 
Trl thru/or the on resistance of Trl6. Therefore, since it becomes a thing near a value 1, and the 
following explanation is also easy for explanation, the conversion efficiency of power is dealt with 
as a value 1 (100%), unless it shows clearly. 

[0042] Next, the actual condition of the torque control in the power output unit 110 of such an 
example is explained based on the torque control routine illustrated to drawing 7 and drawing 8 . 
This routine is repeatedly performed for every (every [ for example, ] 4msec) predetermined time, 
after setting directions of initiation of operation of an operator, for example, an ignition switch, to 
ON. If this routine is performed, the control CPU 190 of a control unit 180 will first perform 
processing which reads the rotational frequency Ns of the sun gear shaft 125, and the rotational 
frequency Nr of the flywheel-starter-gear shaft 126 (step SI 00). It can ask for the engine speed Ns of 
the sun gear shaft 125 from angle-of-rotation thetas of the sun gear shaft 125 detected by the resolver 
139, and can ask for the engine speed Nr of the ring wheel shaft 126 from angle-of-rotation thetar 
detected by the resolver 149. 

[0043] Then, processing which detects the charge capacity SOC of the dc-battery 194 detected by the 
charge capacitive detector 199 and the dc-battery temperature Bt detected by the dc-battery 
thermometric element 200 is performed (step SI 02). Furthermore, processing which inputs the 
accelerator pedal position AP detected by accelerator pedal position sensor 164a is performed (step 
SI 03). Since an accelerator pedal 164 is broken in when it senses that an operator's output torque is 
insufficient, the accelerator pedal position AP corresponds to the output torque (namely, torque 
which should be outputted to a driving wheel 1 16,1 18) which the operator wants. If the accelerator 
pedal position AP is read, processing which derives torque command value Tr* which is the desired 
value of the torque which should be outputted to the flywheel-starter-gear shaft 126 based on the 
read accelerator pedal position AP and the rotational frequency Nr of the flywheel-starter-gear shaft 
126 will be performed (step S104). The torque which should be outputted to the flywheel-starter- 
gear shaft 126 is derived without the ability being able to draw the torque which should be outputted 
to a driving wheel 1 16,1 18 here because the flywheel-starter-gear shaft 126 will result in deriving the 
torque which should be outputted to a driving wheel 1 16,1 18, if the torque which should be 
outputted to the flywheel-starter-gear shaft 126 is derived, since it is mechanically combined with 
the driving wheel 1 16,1 18 through the power fetch gear 128, the power transfer gear 111, and the 
differential gear 1 14. In addition, in the example, the value of torque command value Tr* shall be 
derived based on the map which memorized beforehand the map in which the relation between the 
engine speed Nr of the ring wheel shaft 126, and the accelerator pedal position AP and torque 
command value Tr* is shown to ROM 190b, and was memorized to the read accelerator pedal 
position AP, the engine speed Nr of the ring wheel shaft 126, and ROM 190b when the accelerator 
pedal position AP was read. An example of this map is shown in drawing 9 . 
[0044] Next, the energy Pr which should be outputted to the flywheel-starter-gear shaft 126 is 
searched for by count (Pr=Tr*xNr) from drawn torque command value Tr* and the rotational 
frequency Nr of the flywheel-starter-gear shaft 126 (step SI 06), and processing which sets up target 
torque Te* of an engine 150 and target rotational frequency Ne* based on the energy Pr searched for 
is performed (step SI 08). Here, since the energy Pe outputted from an engine 150 is equal to the 
product of the Torque Te and engine speed Ne, the relation with target torque Te* of Energy Pr and 
an engine 150 and target engine-speed Ne* which should be outputted to the ring wheel shaft 126 
becomes Pr=Pe=Te*xNe*. The combination of target torque Te* of an engine 150 and target 
rotational frequency Ne* which satisfy this relation exists innumerably. So, in an example, an engine 
150 is operated by experiment etc. in the condition that effectiveness is high as much as possible, to 
each energy Pr. And it asks for the operation point from which the operational status of an engine 
150 changes smoothly to change of Energy Pr as a combination of target torque Te* and target 
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rotational frequency Ne*. This shall be beforehand memorized as a map to ROM 190b, and the 
combination of target torque Te* and target rotational frequency Ne* corresponding to Energy Pr 
shall be derived from this map. This map is explained further. 

[0045] Drawing 10 is a graph which shows the relation between the operation point of an engine 
150, and the effectiveness of an engine 150. The curve B in drawing shows the boundary of the field 
which can operate an engine 150. it is like [ the field which can operate an engine 150 ] the curve 
alpha 1 which shows the operation point with the same effectiveness according to the property 
thru/or alpha 6 - etc. ~ an effectiveness line can be drawn. Moreover, the curve 1 with the fixed 
energy expressed with the product of Torque Te and a rotational frequency Ne, for example, 
curvilinear Cl-C, and C3-C3 can be drawn on the field which can operate an engine 150. In this 
way, if the rotational frequency Ne of an engine 150 is expressed for the effectiveness of each 
operation point as an axis of abscissa along with drawn curvilinear CI -CI of energy regularity 
thru/or C3-C3, it will become like the graph of drawing 1 1 . 

[0046] But the effectiveness of an engine 150 differs greatly by on which operation point it operates 
with the same energy to output so that it may illustrate. For example, on the fixed curvilinear Cl- 
energy C 1, the effectiveness can be made the highest by operating an engine 150 on the operation 
point Al (torque Te 1, rotational frequency Nel). In curvilinear C2-C2 of output energy regularity, 
and C3-C3, the operation point with such highest effectiveness exists on the curve of each energy 
regularity so that the operation point A2 and A3 may correspond, respectively. The curve A in 
drawing 10 is connected with the line which continues the operation point with which the 
effectiveness of an engine 150 becomes as high as possible to each energy Pr based on these things. 
In the example, target torque Te* of an engine 150 and target engine-speed Ne* were set up using 
what used each operation point on this curve A (Torque Te, engine speed Ne), and relation with 
Energy Pr as the map. 

[0047] Here, Curve A is connected with a continuous curve because the operational status of an 
engine 150 will change suddenly and it cannot shift to target operational status smoothly depending 
on extent of the change, but knocking may be produced or it may stop, when Energy Pr changes 
ranging over the discontinuous operation point if the operation point of an engine 150 is defined with 
a discontinuous curve to change of Energy Pr. Therefore, if Curve A is connected with a continuous 
curve in this way, each operation point on Curve A may not turn into the operation point with the 
highest effectiveness on the curve of energy regularity. In addition, the operation point Amin with 
which it is expressed at Torque Temin and an engine speed Nemin is the operation point of the 
threshold energy in which an engine 150 to an output is possible among drawing 10 . 
[0048] If target torque Te* of an engine 150 and target engine-speed Ne* are set up, control CPU 
190 will calculate target engine-speed Ns* of the sun gear shaft 125 by replacing with the engine 
speed Ne of an engine 150, and substituting target engine-speed Ne* of an engine 150 for the 
formula (2) mentioned above (step SI 10). 

[0049] Then, control CPU 190 performs processing which derives the maximum output capacity 
Wout in which the output of a dc-battery 194 is possible based on the charge capacity SOC and the 
dc-battery temperature Bt of the dc-battery 194 incorporated at step SI 02 (step SI 12). The maximum 
output capacity Wout in which the output of a dc-battery 194 is possible shall be derived by referring 
to the three-dimension map which specifically memorizes beforehand the three-dimension map in 
which the relation between the charge capacity SOC, the dc-battery temperature Bt, and the 
maximum output capacity Wout is shown to ROM 190b, and was memorized to ROM 190b using the 
charge capacity SOC and the dc-battery temperature Bt which were incorporated at step SI 02. An 
example of this three-dimension map was shown in drawing 12 . As shown in drawing 12 , the 
maximum output capacity Wout is set to take a big value, so that the charge capacity SOC is large, 
and, so that it approaches the optimal temperature which does not have the dc-battery temperature 
BT highly or low. 

[0050] Then, control CPU 190 performs processing which sets up the time constant TO which uses 
the dc-battery 194 drawn at step SI 12 for the primary delay control mentioned later based on the 
maximum output capacity Wout02 in which an output is possible (step SI 14). A time constant TO 
shall be derived by referring to the two-dimensional map which specifically memorizes beforehand 
the two-dimensional map in which the relation between the maximum output capacity Wout and a 
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time constant TO is shown to ROM 190b, and was memorized to ROM 190b using the maximum 
output capacity Wout drawn at step SI 12. An example of this two-dimensional map was shown in 
drawing 13 . As shown in drawing 13 , the time constant TO is set to take a big value, so that the 
maximum output capacity Wout becomes large. 

[0051] In addition, although it is asking for the time constant TO in this example using the both sides 
of step SI 12 and step SI 14 from the charge capacity SOC of a dc-battery 194, and the dc-battery 
temperature Bt It can change to this configuration and can also consider as the configuration which 
asks for a time constant tO directly from the charge capacity SOC and the dc-battery temperature Bt 
using the three-dimension map in which the relation between the charge capacity SOC and the dc- 
battery temperature Bt in consideration of the both sides of drawing 12 and drawing 13 , and a time 
constant tO is shown. 

[0052] If a time constant TO is set as drawing 7 at return and step SI 14, it will distinguish whether 
the condition which the energy Pr which should be outputted to the flywheel-starter-gear shaft 126 
searched for at step SI 06 is increasing has control CPU 190 after that, the time constant TO for 
which it asked at step SI 14 when there was nothing to negative distinction, i.e., the condition which 
Energy Pr is increasing, and it was distinguished here — a value 0 — once — clearing (step SI 18) — 
the time amount counter value t is cleared to a value 0 (step S120). clearing the time amount counter 
value t, when it will be in the condition which Energy Pr is increasing as [ mentioned / it / value / 
above / the time amount counter value t shows the elapsed time from the event of Energy Pr 
changing from the condition in un-increasing to the condition under increment, and ] — it is — the 
time check of the above-mentioned elapsed time — the start point is defined. Processing is advanced 
to step SI 22 after activation of step S120. On the other hand, when it was in affirmation distinction, 
i.e., the condition which Energy Pr is increasing, at step SI 16 and is distinguished, the time constant 
TO for which it asked at step SI 14 remains as it is, and advances processing to step SI 22. 
[0053] At step SI 22, control CPU 190 performs processing which changes target rotational 
frequency Ne* of the sun gear shaft 125 searched for at step SI 10 by primary delay control of a time 
constant TO. This processing is substituting target rotational frequency Ne* of the sun gear shaft 125, 
the time amount counter value t, and a time constant TO, and is asking the right-hand side of a degree 
type (5) for new target rotational frequency Ne* at the detail. Then, as for control CPU 190, only a 
value 1 updates the time amount counter value t (step SI 24). 
[0054] 
[Equation 4] 



Ns+«- 1-e TO 



-Ns * (5) 



[0055] Drawing 14 is a graph which shows how target rotational frequency Ne* of the sun gear shaft 
125 searched for by primary delay control performed at step SI 22 changes with the passage of time. 
Target rotational frequency Ne* of the sun gear shaft 125 approaches one 1 time the magnitude of 
target rotational frequency Ne* calculated at step SI 10 which is a final value according to the 
passage of time after changing to the condition which the time amount Pr shown with the time 
amount counter value t, i.e., energy, is increasing so that it may illustrate. The time amount by the 
intersection P of the Tangent Lt and the final value in a zero is a time constant TO. The standup of 
the curve which shows change if TO is small becomes sudden, if a response is quick and TO is large, 
a standup will be loose and a response will become slow. In addition, when a time constant TO is set 
as a value 0 at step SI 18, the value calculated by this primary delay control serves as as [ one 1 time 
the magnitude of target rotational frequency Ne* calculated at step SI 10, and the value calculated at 
step SI 10]. 

[0056] Control CPU 190 advances processing to step SI 26 of drawing 8 after activation of step 
SI 24, using target rotational frequency Ns* of the sun gear shaft 125 calculated at step SI 22, and 
drawn torque command value Tr*, calculates torque command value Tml* of a motor MG 1 by the 
degree type (6), and sets it up. The 1st term of the right-hand side in a formula (6) is searched for 
here from balance of the collinear of operation in drawing 5 and collinear drawing of drawing 6 , the 
2nd term of the right-hand side is a proportional which negates the deflection from target rotational 
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frequency Ns* of a rotational frequency Ns, and the 3rd term of the right-hand side is an integral 
term which abolishes steady- state deviation. Therefore, torque command value Tml* of a motor MG 
1 will be set up by the steady state equally to Tr*xrho of the 1st term of the right-hand side searched 
for from balance of a collinear of operation (when the deflection from target rotational frequency 
Ns* of a rotational frequency Ns is a value 0). In addition, Kl and K2 in a formula (6) are a 
proportionality constant. 
[0057] 
[Equation 5] 

7ml* Tr * xp + Kl(Ns * -Ns) + K2f(Ns * -Ns)dt (6) 



[0058] Then, based on the rotational frequency Ns of the sun gear shaft 125, the angular acceleration 
domegas which is the rate of change of the rotational speed of the sun gear shaft 125 is calculated by 
the degree type (7) (step SI 28). Here, "last Ns" is the engine speed Ns of the sun gear shaft 125 
inputted at step SI 00 when this routine was started last time, and deltat is starting spacing time 
amount deltat of this routine. "2pi" of the molecule of the right-hand side of a formula (7) is based on 
angular- velocity omegas of the sun gear shaft 125 and a rotational frequency Ns having the relation 
of omegas=2 pixNs [rad/sec]. In addition, since a value 0 is inputted last time into Ns by the 
initialization routine which is performed before this routine is performed and which is not illustrated 
when it begins after the ignition switch was set to ON, and this routine is started, this value 0 is used. 

[0059] 
[Equation 6] 

do* «- -SO (7) 

At 

[0060] In this way, if it asks for the angular acceleration domegas of the sun gear shaft 125, the 
torque Ter outputted to the flywheel-starter-gear shaft 126 by the degree type (8) through planetary 
gear 120 using this angular acceleration domegas will be calculated (step SI 30). Here, "Ime" of the 
2nd term of a right-hand-side molecule in a formula (8) is the moment of inertia of the motor MG 1 
seen from the motor MG 1 of the inertial system which consists of a motor MG 1 mechanically 
combined through planetary gear 120, and an engine 150, and an engine 150. Therefore, what 
multiplied the moment of inertia Ime seen from this motor MG 1 by the angular acceleration 
domegas of Rota 132 of a motor MG 1 serves as torque (henceforth inertia torque) which acts on the 
sun gear shaft 125, and the right-hand-side molecule of a formula (8) serves as resultant force of the 
torque which acts on the sun gear shaft 125. In addition, since inertia torque acts on the reverse sense 
to the direction of change of motion by law of inertia, when it considers the time of changing the 
operation point of an engine 150 into the operation point with a big rotational frequency Ne, inertia 
torque will have a negative sign in the formula of Torque Ter which will act in the direction which 
controls lifting of a rotational frequency Ne, and acts on the flywheel-starter-gear shaft 126. From 
the first, when changing the operation point of an engine 150 into the operation point with a small 
rotational frequency Ne, inertia torque acts in the direction which controls reduction of a rotational 
frequency Ne. Moreover, when an engine 150 is in a steady operation condition, since the angular 
acceleration domegas of the sun gear shaft 125 serves as a value 0, inertia torque also serves as a 
value 0. 
[0061] 
[Equation 7] 

Term mi*-lmexda* (g) 

P 

[0062] Thus, if the torque Ter outputted to the flywheel-starter-gear shaft 126 through planetary gear 
120 is calculated, from torque command value Tr*, torque command value Tm2* of a motor MG 2 
will be computed by reducing this torque Ter, and will be set up (step SI 32). And each control of a 
motor MG 1, a motor MG 2, and an engine 150 is performed using each set-up set point (step SI 34 
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thru/or SI 38). In the example, on account of a graphic display, although each control of a motor MG 
1, a motor MG 2, and an engine 150 was indicated as a separate step, these control is performed 
simultaneously in parallel and synthetically actually. For example, while control CPU 190 is 
simultaneously parallel and performs control of a motor MG 1 and a motor MG 2 using interruption 
processing, control of an engine 150 also makes it direct simultaneously with the carrier beam 
EFIECU170 by communication link. 

[0063] Control (step SI 34 of drawing 7 ) of a motor MG 1 is made by the control routine of the 
motor MG 1 illustrated to drawing 15 . If this routine is performed, the control CPU 190 of a control 
unit 180 will perform first processing which inputs angle-of-rotation thetas of the sun gear shaft 125 
from a resolver 139 (step SI 80). Then, processing which detects the currents Iul and Ivl which are 
flowing to U phase and V phase of the three phase coil 134 of a motor MG 1 with the current 
detector 195,196 is performed (step S182). Although the current is flowing to the three phase of U, 
V, and W, since the total is zero, it is sufficient if the current which flows to two phases is measured. 
In this way, coordinate transformation (three phase -2 phase-number conversion) is performed using 
the current of the obtained three phase (step SI 84). Coordinate transformation is changing into the 
current value of d shaft of the synchronous motor of a permanent-magnet type, and q shaft, and is 
performed by calculating a degree type (9). Coordinate transformation is performed in the 
synchronous motor of a permanent-magnet type here because it is an amount with the current of d 
shaft and q shaft essential when controlling torque. It is also possible to control from the first with a 
three phase. 
[0064] 
Equation 8] 

m mS \-~,~ .-, ~-, r .| (9) 



Iql 



-sin(&-120) sin* 
-cos(6fc -120) cosfly 




[0065] Next, after changing into a biaxial current value, processing which asks for current command 
value Idl* of each shaft searched for from torque command value Tml* in a motor MG 1, Iql*, the 
currents Idl and Iql that actually flowed on each shaft, and deflection, and calculates the electrical- 
potential-difference command values Vdl and Vql of each shaft is performed (step SI 86). That is, 
the following formulas (10) are calculated first and then a degree type (1 1) is calculated. Here, Kpl, 
Kp2, Kil, and Ki2 are multipliers respectively. These multipliers are adjusted so that the property of 
the motor to apply may be suited. In addition, the electrical-potential-difference command values 
Vdl and Vql are calculated from the part (the 1st term of the formula (11) right-hand side) 
proportional to deflection deltal with current command value I*, and an accumulated part (the 2nd 
term of the right-hand side) of the past of i batch of deflection deltal. 
[0066] 
[Equation 9] 
AIdl-Idl*-Idl 



Mq\ = lq\*-Iq\ (10) 

Vdl- Kpl-AIdl+^Kil-AIdl 

Vql~ Kp2AIql+^Ki2- Mql (11) 

[0067] Then, coordinate transformation (two phase -3 phase-number conversion) equivalent to the 
inverse transformation of the conversion which performed the electrical-potential-difference 
command value calculated in this way at step SI 84 is performed (step SI 88), and processing which 
asks for the electrical potential differences Vul, Vvl, and Vwl actually impressed to the three phase 
coil 134 is performed. It asks for each electrical potential difference by the degree type (12). 
r 0068] 

EquationJO] 
WuW 



Vul] (2 
Vvl\ V3 



cos£fc 
cos(6ly-120) 



-sinfls 
-sin((fc-120) 



Vwl = -Vul -Vvl 
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[0069] Since actual armature-voltage control is made by the transistor Trl of the 1st actuation circuit 
191 thru/or the on-off time amount of Tr6, it carries out PWM control of each transistor Trl thru/or 
the ON time amount of Tr6 so that it may become each electrical-potential-difference command 
value calculated by the formula (12) (step S189). 

[0070] If the sense of the torque [ in / for the sign of torque command value Tml* of a motor MG 1 / 
collinear drawing of drawing 5 or drawing 6 ] Tml is made forward here Even if torque command 
value Tml* of the same forward value is set up, when the sense on which torque command value 
Tml* acts like the condition of collinear drawing of drawing 5 differs from the sense of a revolution 
of the sun gear shaft 125, regenerative control is made, and power running control is made like the 
condition of collinear drawing of drawing 6 at the time of the same direction. However, since power 
running control of a motor MG 1 and regenerative control control the transistor Trl of the 1st 
actuation circuit 191 thru/or Tr6 so that forward torque acts on the sun gear shaft 125 by the 
permanent magnet 135 attached in the peripheral face of Rota 132, and the rotating magnetic field 
produced according to the current which flows in the three phase coil 134 if torque command value 
Tml* is forward, they turn into the same switching control. That is, if the sign of torque command 
value Tml* is the same, even if control of a motor MG 1 is regenerative control and it is power 
running control, it will become the same switching control. Therefore, all of the regenerative control 
and power running control by the control routine of the motor MG 1 of drawing 15 can be 
performed. Moreover, since the direction of change of angle-of-rotation thetas of the sun gear shaft 
125 read at step SI 80 only becomes reverse when torque command value Tml* is negative, the 
control routine of the motor MG 1 of drawing 15 can also perform control at this time. 
[0071] In addition, although it is possible to control a motor MG 1 by the control routine of the 
motor MG 1 of drawing 15 even when a value 0 is set as torque command value Tml* of a motor 
MG 1, at this time, it is good also as control which makes off all the transistors Trl thru/or Tr(s)6. 
[0072] Next, control processing (step SI 36 of drawing 8 ) of a motor MG 2 is explained based on the 
control routine of the motor MG 2 illustrated to drawing 16 . control processing of a motor MG 2 — 
control processing of a motor MG 1 - it replaces with torque command value Tml* and angle-of- 
rotation thetas of the sun gear shaft 125 inside, and is completely the same as that of control 
processing of a motor MG 1 except for the point using torque command value Tm2* and angle-of- 
rotation thetar of the flywheel-starter-gear shaft 126. Namely, angle-of-rotation thetar of the ring 
wheel shaft 126 is detected using a resolver 149 (step S190). Then, each phase current of a motor 
MG 2 is detected using the current detector 197,198 (step SI 92). Then, the operation of coordinate 
transformation (step SI 94) and the electrical-potential-difference command values Vd2 and Vq2 is 
performed (step SI 96). Furthermore, reverse coordinate transformation (step SI 98) of an electrical- 
potential-difference command value is performed, the transistor Trl 1 of the 2nd actuation circuit 192 
of a motor MG 2 thru/or the on-off control time amount of Trl 6 are found, and PWM control is 
performed (step SI 99). 

[0073] Although power running control of the motor MG 2 is carried out by the sense of torque 
command value Tm2*, and the sense of a revolution of the flywheel-starter-gear shaft 126 here or 
regenerative control is carried out, both power running control and regenerative control can be 
performed by control processing of the motor MG 2 of drawing 16 like a motor MG 1. In addition, in 
the example, the sign of torque command value Tm2* of a motor MG 2 made forward the sense of 
the torque Tm2 at the time of the condition of collinear drawing of drawing 5 . 
[0074] Next, control (step SI 38 of drawing 8 ) of an engine 150 is explained. Torque Te and the 
rotational frequency Ne of an engine 150 are controlled so that an engine 150 will be in a steady 
operation condition on the set-up operation point, if the operation point made into the target is set up 
by target torque Te* and target rotational frequency Ne*. Directions are transmitted to EFIECU170 
by communication link from control CPU 190, and the opening of the fuel oil consumption from a 
fuel injection valve 151 or a throttle valve 166 is specifically fluctuated, and it adjusts gradually so 
that the output torque of an engine 150 may become target torque Te* and a rotational frequency 
may become target rotational frequency Ne*. In addition, by control of an engine 150, as shown in 
the formula (6) mentioned above, since the rotational frequency Ne of an engine 150 is performed by 
control of the rotational frequency Ns of the sun .gear shaft 125 by the motor MG 1, target torque Te* 
serves as control of a throttle valve 166, and Air Fuel Ratio Control to an inhalation air content so 
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that may be outputted from an engine 150. In addition, when the halt command of operation of an 
engine 150 is outputted from control CPU 190, while carrying out the close by-pass bulb completely 
of the throttle valve 166, it becomes processing of a halt of fuel injection, and a halt of ignition. 
[0075] Inertia torque required to change the operation point according to the power output unit 110 
of an example explained above, when the operation point of an engine 150 is changed is computed. 
Also in the transient which changes the operation point of an engine 150 since torque command 
value Tm2* of a motor MG 2 is computed in consideration of this inertia torque and a motor MG 2 is 
driven The torque which an operator wants can be outputted to the flywheel-starter-gear shaft 126, as 
a result a driving wheel 1 16,1 18. Moreover, when an engine 150 is in a steady operation condition, 
since the torque Ter outputted to the flywheel-starter-gear shaft 126 through planetary gear 120 since 
the angular acceleration domegas of the sun gear shaft 125 serves as a value 0 will be searched for 
by balance of the collinear of operation in drawing 5 and collinear drawing of drawing 6 , it can 
output the torque which an operator wants to the flywheel-starter-gear shaft 126. Therefore, a smooth 
transient characteristic with few torque shocks can be acquired on the flywheel-starter-gear shaft 
126. From the first, according to the power output unit 1 10 of an example, torque conversion can be 
carried out and it can output to the power which consists of the torque and the rotational frequency of 
a request of the energy Pe outputted from an engine 150 at the flywheel-starter-gear shaft 126. 
[0076] In the transient which the output energy Pr equivalent to the demand power which should 
especially be outputted to a driving shaft 1 12 in this example increases Since the speed of a response 
of target rotational frequency Ns* is controlled so that target rotational frequency Ns* of the sun gear 
shaft 125 may be gradually shifted to a desired value by primary delay control, buildup of the output 
energy Pr is followed gently. The engine speed Ne of the engine 150 decided by control of the 
engine speed Ns of the sun gear shaft 125 will be changed. Since control of a motor MG 2 is made 
based on the power outputted from a driving shaft 112 with control of that motor MG 1 and an 
engine 150 at this time, a part for the power which run short in view of demand power will be 
compensated by having fluctuated the rotational frequency Ne of an engine 150 gently under the 
power outputted from a motor MG 2. 

[0077] Therefore, according to the power output unit 1 10 of this example, in the transient to which 
the output energy Pr equivalent to demand power increases, rapid fluctuation of the rotational 
frequency Ne of an engine 150 can be suppressed, without lack arising for the output power to a 
driving shaft 112. Consequently, the noise generated from the engine 150 generated by fluctuation of 
an engine speed Ne can be suppressed. Moreover, since the useless change of an engine speed Ne is 
lost, the useless energy expenditure in a motor MG 1 can also be held down. Furthermore, though 
sudden change of the engine speed at the time of accelerator treading in is suppressed, since the 
output of a driving shaft improves by the motor MG 2, it is quiet for an operator and can ** offering 
the degree of comfort which was full of a feeling of torque. 

[0078] In this example, by step SI 03 by control CPU 190 and its control CPU 190 thru/or SI 06 [ in 
addition, ] The configuration of the demand power setting-out means of this invention is realized, 
and by step SI 08 by control CPU 190 and its control CPU 190 The configuration of the operational 
status setting-out means of this invention is realized, and by steps SI 10-S130 by control CPU 190 
and its control CPU 190, and SI 34 The configuration of the prime-mover control means of this 
invention is realized, and by steps SI 32 and SI 36 by control CPU 190 and its control CPU 190 The 
configuration of the motor control means of this invention is realized, and the configuration of the 
delay control means of this invention is realized by step SI 12 by control CPU 190 and its control 
CPU 190 thru/or SI 24. 

[0079] It asks for the angular acceleration domegas of the sun gear shaft 125 in the power output unit 
110 of this example. Although the torque Ter which computes the inertia torque which takes 
advantaging of the moment of inertia of the inertial system which consists of a motor MG 1 which 
saw this from the motor MG 1, and an engine 150, and acts on the sun gear shaft 125, and is 
outputted to the flywheel-starter-gear shaft 126 through planetary gear 120 was searched for Ask for 
the angular acceleration domegae of a crankshaft 156, and it asks for the inertia torque which takes 
advantaging of the moment of inertia of the inertial system which consists of an engine 150 which 
saw this from the engine 150, and a motor MG 1, and acts on a crankshaft 156. It is good also as 
what computes Torque Ter based on this. What is necessary is to replace with processing of steps 
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SI 28 and SI 30 of the torque control routine illustrated to drawing 7 and drawing 8 in this case, and 
just to perform step S214 of a torque control routine thru/or the processing of S216 illustrated to 
drawing 17 . In this processing, the rotational frequency Ne of an engine 150 is inputted (step S214), 
based on the inputted rotational frequency Ne, the angular acceleration domegae of a crankshaft 156 
is calculated by the formula (7) and the same formula (step S215), and Torque Ter is computed by 
the degree type (13) using this angular acceleration domegae (step S216). "Iem" of the 2nd term of 
the right-hand side in a formula (13) is the moment of inertia of the engine 150 seen from the engine 
150 of the inertial system which consists of an engine 150 mechanically combined through planetary 
gear 120, and a motor MG 1 , and a motor MG 1 . In addition, the rotational frequency Ne of an 
engine 150 is good also as what transforms and asks for a formula (2) from the rotational frequency 
Ns of the sun gear shaft 125, and the rotational frequency Nr of the flywheel-starter-gear shaft 126, 
and you may ask for it from angle of rotation of the crankshaft 156 which installs a resolver in a 
crankshaft 156 and is detected from this resolver. Moreover, it is good also as what inputs the signal 
detected by the rotational frequency sensor 176 attached in the distributor 160 by the communication 
link from EFIECU1 70. 
[0080] 

[Equation 11] 

_ Tml* Iemxdcoe 

Ter « (13) 

P 1 + P 

[0081] Although target torque Te* of an engine 150 and target engine-speed Ne* shall be set up 
based on the energy Pr which should be outputted to the ring wheel shaft 126 and this shall be 
provided with the power output unit 1 10 of an example by the energy Pe outputted from an engine 
150 Shall provide meals with the electrical energy to which a part of energy Pr which should be 
outputted to the ring wheel shaft 126 is supplied from a dc-battery 194, or It is good also as what 
operates an engine 150 so that the energy Pe more superfluous than Energy Pr may be outputted, and 
charges a dc-battery 194 by residual energy. In this case, what is necessary is just to let the formula 
of step SI 08 of the torque control routine of drawing 7 be a degree type (14). In addition, Pb in this 
formula (14) is electrical energy by which charge and discharge are carried out from a dc-battery 
194, and when charging a dc-battery 194 and discharging from a dc-battery 194 with a forward 
value, it serves as a negative value, if it carries out like this, while performing the charge and 
discharge of a dc-battery 194 ~ ****-- it can be stabilized and the torque which an operator wants 
can be outputted to the flywheel-starter-gear shaft 126. 
[0082] 

Pr+Pb=Te*xNe* ~ (14) 

[0083] In addition, in the transient which the output energy Pr increases in this configuration as well 
as the above-mentioned example, the speed of change of target rotational frequency Ns* is 
controlled so that target rotational frequency Ns* of the sun gear shaft 125 may be gradually shifted 
to a desired value by primary delay control. By this configuration, the same effectiveness as the 1st 
example can be done so. 

[0084] Although the power output unit 1 10 of an example explained the time of an engine 150 
continuing, and being operated and the operation point being changed, the torque control routine of 
drawing 7 is applicable also to the transient at the time of suspending operation of an engine 150. In 
this case, what is necessary is just to set a value 0 as target torque Te* and target rotational frequency 
Ne*. In addition, when operation of an engine 150 was suspended, the operator may have given the 
directions which suspend an engine 150 the time when the energy Pr which should be outputted to 
the ring wheel shaft 126 is smaller than the minimum energy Pe (energy Pe in the operation point 
Amin with which it is expressed at Torque Temin and a rotational frequency Nemin among drawing 
10 ) in which an engine 150 to an output is possible, and for the objects, such as environmental 
protection. 

[0085] Although target torque Te* and target rotational frequency Ne* were set up in the power 
output unit 1 10 of an example so that the effectiveness of an engine 150 might become high, it is 
good also as what sets up target torque Te* and target rotational frequency Ne* so that emission may 
become good, and a thing which sets up target torque Te* and target rotational frequency Ne* so that 
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the sound of an engine 150 may become small. 

[0086] Although the power outputted to the flywheel-starter-gear shaft 126 was taken out from 
between a motor MG 1 and motors MG 2 in the power output unit 1 10 of an example through the 
power fetch gear 128 combined with flywheel starter gear 122, as shown in power output unit 1 10A 
of the modification of drawing 18 , it is good also as what extends and picks out the flywheel-starter- 
gear shaft 126 from a case 119. Moreover, as shown in power output unit 1 1 OB of the modification 
of drawing 19 , you may arrange so that it may become the order of planetary gear 120, a motor MG 
2, and a motor MG 1 from an engine 150 side. In this case, sun gear shaft 125B may not be hollow, 
and flywheel- starter-gear shaft 126B needs to be taken as a hollow shaft. If it carries out like this, the 
power outputted to ring wheel shaft 126B can be taken out from between an engine 150 and motors 
MG 2. 

[0087] Although it is the modification which used planetary gear 120, the above is very good in the 
configuration which does not use planetary gear 120, as shown in drawing 20 . With the 
configuration shown in drawing 20 , it replaces with the motor MG 1 in drawing 1 , and planetary 
gear 120, and Rota (inner rotor) 234 and the both sides of a stator (outer rotor) 232 are relatively 
[ shaft center / same ] pivotable, and the clutch motor MG 3 which can act as a magnetic coupling is 
used. The outer rotor 232 of the clutch motor MG 3 is mechanically combined with the crankshaft 
156 of an engine 150, and the inner rotor 234 of the clutch motor MG 3 and Rota 142 of a motor MG 
2 are combined with driving shaft 1 12 A. The stator 143 of a motor MG 2 is being fixed to the case 
119. 

[0088] With this configuration, it replaces with planetary gear 120 and the clutch motor MG 3 
distributes energy. The relative revolution of the inner rotor 234 and an outer rotor 232 can be 
controlled by electric energy outputted and inputted by the clutch motor MG 3, and the power of an 
engine 150 can be transmitted to driving shaft 1 12A by it. Moreover, since Rota 132 of a motor MG 
2 is attached in driving shaft 1 12 A, a motor MG 2 can also be made into a driving source. 
Furthermore, it can also generate electricity by the motor MG 3 with the power of an engine 150. 
Operation of an engine 150 is controlled by the clutch motor MG 3, and since assistance of the 
power outputted to a driving shaft by the motor MG 2 is made and the noise of an engine 150 
increases in the transient to which demand power increases, this invention is applicable with such a 
hybrid car of a configuration. 

[0089] Furthermore, a hybrid car may be the configuration of the so-called series type as shown in 
drawing 21 . By the series-type hybrid car, the output shaft of an engine 150 is mechanically 
combined with Generator G. The engine 150 is not combined although the motor MG 4 is combined 
with driving wheels 116 and 118 through the power transfer gear 111 grade. In order to take such a 
configuration, by the series-type hybrid car, the power of an engine 150 is not transmitted to driving 
wheels 116 and 118, and is used for operation of Generator G, and a car is driven by operating a 
motor MG 4 with the power of a dc-battery 194. 

[0090] like this — ** — by the series-type hybrid car [ like ] of a configuration, this invention is 
applicable by performing operation control of an engine [ as / so that may control the speed which 
changes engine operational status to the transient of buildup of demand power by control unit 
190B ]. Although, as for a series-type hybrid car, the torque of an engine 150 and Generator G is not 
transmitted to the direct-drive shaft 312, since the shock accompanying sudden change of the torque 
of Generator G will be felt by crew through a car body, the reduction effectiveness of the shock by 
this invention is effective. 

[0091] Moreover, it is target rotational frequency Ne* of the sun gear shaft 125 at changing to this 
and increasing the neutral zone of control [****/ changing the gain of control ], although primary 
delay of a time constant TO was controlled by step SI 22 of said example. It can also consider as the 
configuration which makes speed of the receiving response slow. 

[0092] As mentioned above, although the gestalt of operation of this invention was explained, as for 
this invention, it is needless to say that it can carry out with the gestalt which becomes various within 
limits which are not limited to the gestalt of such operation at all, and do not deviate from the 
summary of this invention. 

[0093] For example, in the power output unit 110 of the example mentioned above, although the 
gasoline engine was used as an engine 150, various kinds of internal combustion, such as a diesel 
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power plant, a turbine engine, and a jet engine, or an external combustion engine can also be used. 
[0094] Moreover, although planetary gear 120 were used as a 3 shaft type power I/O means in the 
power output unit 1 10 of an example, a sun gear and another side of one side are good also as a thing 
using double pinion planetary gear equipped with two or more set Mino planetary 2 1 set of pinion 
gears which revolve around the sun while carrying out gear association with flywheel starter gear, 
carrying out gear association mutually and rotating the periphery of a sun gear. In addition, if the 
power which will be outputted and inputted by one residual shaft based on this determined power if 
the power outputted and inputted by any 2 shafts among three shafts as a 3 shaft type power I/O 
means is determined is determined, what kind of equipment, gear unit, etc. can also use a differential 
gear etc. 

[0095] Furthermore, in the power output unit 1 10 of an example, although PM form (permanent 
magnet form-ermanent Magnet type) synchronous motor was used for the motor MG 1 and the 
motor MG 2, if the both sides of regeneration actuation and a powering movement are possible, VR 
form (adjustable reluctance form; Variable Reluctance type) synchronous motor, a vernier motor, a 
direct current motor, an induction motor, a superconducting motor, a step motor, etc. can also be 
used. 

[0096] Or in the power output unit 1 10 of an example, although the transistor inverter was used as 
1st and 2nd actuation circuits 191,192, an IGBT (insulated-gate bipolar mode transistor; Insulated 
Gate Bipolar mode Transistor) inverter, a thyristor inverter, an electrical-potential-difference PWM 
(pulse- width-modulation-ulse Width Modulation) inverter, a square wave inverter (an electrical- 
potential-difference form inverter, current form inverter), a resonance inverter, etc. can also be used. 
[0097] Moreover, as a dc-battery 194, although Pb dc-battery, a NiMH dc-battery, Li dc-battery, etc. 
can be used, it can replace with a dc-battery 194 and a capacitor can also be used. 
[0098] Although the above example explained the case where a power output unit was carried in a 
car, this invention is not limited to this and, in addition to this, can also be carried [ means of 
transportation, such as a marine vessel and an aircraft, and ] in various industrial machines etc. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the outline configuration of the power output unit 110 
as one example of this invention. 

[Drawing 2] It is the elements on larger scale of the power output unit 1 10 of an example. 
[Drawing 3] It is the block diagram which illustrates the configuration of the outline of the car 
incorporating the power output unit 1 10 of an example. 

[Drawing 4] It is a graph for explaining the principle of operation of the power output unit 1 10 of an 
example. 

[Drawing 5] It is collinear drawing showing the rotational frequency of three shafts and the relation 
of torque which were combined with the planetary gear 120 in an example. 

[Drawing 6] It is collinear drawing showing the rotational frequency of three shafts and the relation 
of torque which were combined with the planetary gear 120 in an example. 
[Drawing 7] It is the flow chart which illustrates a part for the first portion of the torque control 
routine performed by the control device 1 80 of an example. 

[Drawing 8] It is the flow chart which illustrates the second half part of the torque control routine. 
[Drawing 9] It is the explanatory view which illustrates the relation between the engine speed Nr of 
the ring wheel shaft 126, and the accelerator pedal position AP and torque command value Tr*. 
[Drawing 10] It is the graph which illustrates the operation point of an engine 150, and the relation 
of effectiveness. 

[Drawing 11] It is the graph which illustrates the relation between the effectiveness of the operation 
point of the engine 150 in alignment with the curve of energy regularity, and the rotational frequency 
Ne of an engine 150. 

[Drawing 12] It is the graph which illustrates the three-dimension map in which the relation between 
the charge capacity SOC, the dc-battery temperature Bt, and the maximum output capacity Wout is 
shown. 

[Drawing 13] It is the graph which illustrates the two-dimensional map in which the relation between 
the maximum output capacity Wout and a time constant TO is shown. 

[Drawing 14] It is the graph which shows how target rotational frequency Ne* of the sun gear shaft 
125 searched for by primary delay control changes with the passage of time. 
[Drawing 15] It is the flow chart which illustrates fundamental processing of control of the motor 
MG 1 performed by the control CPU 190 of a control unit 180. 

[Drawing 16] It is the flow chart which illustrates fundamental processing of control of the motor 
MG 2 performed by the control CPU 1 90 of a control unit 1 80. 

[Drawing 17] It is the flow chart which illustrates a part of torque control routine of a modification. 
[Drawing 18] It is the block diagram showing the outline configuration of power output unit 1 1 OA of 
a modification. 

[Drawing 19] It is the block diagram showing the outline configuration of power output unit 1 1 0B of 
a modification. 

[Drawin g 20] It is the explanatory view showing the outline configuration of an electric distribution 
type hybrid car. 

[Drawing 21] It is the explanatory view showing the outline configuration of a series type hybrid car. 
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[Description of Notations] 

110 — Power output unit 

1 10A-1 IOC -- Power output unit 



111 


— Power transfer gear 


112 


— Driving shaft 


114 


— Differential gear 


1 16,1 18 - Driving wheel 


1 17,1 19 — Driving wheel 


119 


— Case 


120 


— Planetary gear 


121 


— Sun pear 


122 


— Flvwheel starter pear 


123 


— Planetarv riinion pear 


124 


— Planetarv carrier 


125 


— Sun gear shaft 


126 


T^lAAA/hpel- starter- pear shaft 


128 


— Power fetch eear 


129 


— Chain belt 


132 


— Rota 


133 


— Stator 


134 


— Three nhase coil 


135 


— Permanent magnet 


139 


— Resolver 


142 


— Rota 


143 


- Stator 


144 


— Three phase coil 


145 


— Permanent magnet 


149 


— Resolver 


150 


— Engine 


151 


— Fuel injection valve 


152 


— Combustion chamber 


154 


~ Piston 


156 


— Crankshaft 


158 


— Ignitor 


160 


— Distributor 


162 


— Ignition plug 


164 


~ Accelerator pedal 



164a — Accelerator pedal position sensor 

165 — Brake pedal 

165a - Brake-pedal position sensor 

166 — Throttle valve 

167 — Throttle-valve position sensor 

168 — Actuator 
170 - EFIECU 

172 — Inlet-pipe negative pressure sensor 
174 — Coolant temperature sensor 
176 — Rotational frequency sensor 

178 — Angle-of-rotation sensor 

179 — Starting switch 

180 - Control unit 
182 - Shift lever 

1 84 — Shift position sensor 
190 -- Control CPU 
190a--RAM 
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190 b-ROM 

191 — 1st actuation circuit 

192 — 2nd actuation circuit 
194 — Dc-battery 
195,196 — Current detector 
197,198 ~ Current detector 

199 — Charge capacitive detector 

200 — Dc-battery thermometric element 
Ll, L2 — Power-source line 

MG1 -- Motor 
yiG2 - Motor 
Trl-Tr6 — Transistor 
Trl 1-Trl6 - Transistor 



[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 9/8/2006 



JP,2001-164960,A [DRAWINGS] 



Page 1 of 9 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 18] 
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[Drawing 2] 
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179 ST 



170 

/ 



158 



EFIECU 



166 167 



180 120,MG1,MG2 

I I 



184 



mmmm fC=[> 

* ~ 



182 165a f 164a ^ M18 




165 

[Drawing 41 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi__ejje 9/8/2006 



JP,2001-164960,A [DRAWINGS] 



Page 3 of 9 




[Drawing 5] 
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[Drawing 7] 
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SWlt. ft2 ©IgttllSS 1 9 2 CCRtt&ftfcX v * 
>^* : F<bLt:©6ffl©h^>y^3fTr 1 l&OLT 

r i e zmwrrzmmfmswz ttwijztix^z. 

m 1 ©iglfSS 1 9 lft©6I©h7>^$Tr ltt 

«3> -en^ti. — *f©®®^-r>L 1 . L2tc*forv 

■€-©8*S£{C. t-ifMG l©HtBn-l , >>U (UVW) 3 
4©#^*ig!^Snrt<^ <> SiS^-OL 1 . L2«, 

i 9 4©7 , ^^wj<t-7-Y^^fflij(c > tti^nm 
^snri^^e. msicpu i 9 oicj;9*te&-r f 

7>^^Tr 1 )i^LT r 6<D*>Mfffl<D%i£%MW 
{S^ S W 1 Jt<fc 0 JM^CMW 0. Htgn ^134©#3 
-f^fcSSn-S^gS*. PWMSUtSKJc-oTSiKWifeiE^ 

igjc-rs £ . Htan 3 4 ft «t «3 . ®m&¥tmm 
an*. 

[0 0281 M, ft2©igStllHl8Sl 9 2©6<i©h5 
>J^xa»T r 1 1 t£^bT r 1 6 4k 
^-jr*«WsLrte»), *ti?ti. ft 1 ©jgBMilSS 1 9 

*-^MG2©HtS=»^JH 4 4©S<?(Cg^ 

snrt,^. L?t*i-D-c. susjcpu i 9 o(cj:o*f* 

ftT h7>J/X*T r 1 1 &(,>UT r 1 6©^->Bfra=& 
ftlJtSM#SW2{C s fc»3(li^*IJ®l/. &3-OH44{caE 
tlS*fife«r. PWMWaiKJ:oT«HWttjEaat[«C-*-4 

[oo29] M±mi&*:$tiwLttmmw(DW)t)iiit)mE. 

I 1 0©8WTHCOl,>-C!8BJiTS. S55SW©«J^ttl^g 

I I o<D9bftmm, wtc hJt'fseiikojma&Tonf) 

x>y>15 04iKSNe, h;U*Te©S 
*K^<-f> KP lTSISL. C©i>-^>1 5 0*6W* 
$n-2.x^j|/^-p e £131— ©x*;w^-r*?.*s^^-si5i 
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3fcifrNr. h;^TrOlKii<'{>hP2TU>m 

w i 2 6 zmm-rzm^ Tfcfe^, i>y>iso* 

6W;>j<*ft£3Ktf>£ b)Vi>$&iLX<J 12 6 

50i'J> i^-M* 1 2 6 ©0K&fc«fct>' h frtXDmm 
[0 03 0] 2 0©3# <tr>4Hr|| 

125. 2 6fej:o*7'7*5f';*-i»yr 

l 2 4 (?7>?i/t7h 15 6)) lcisVtzmiS8rt> 
hJU tS^^CD^SiC^K^ni^ 05 10 

m^mtcm< c<tan?ss„ ^ 

1 2 0&cfcWS3fiKDHi££^hJl'?©BCH$ 
ti, ±j£©S«aH*/Bl>& < X fc&W©x*;t,*-*fH? 

-rzctteaicjzv&iSSMcMViirzcthxzz. * 
coo3i] m5tctevzmmt3n<D@mm-c*> 

*>< -y->¥-M* 1 2 5 i D >#*+H 1 2 6 ©MSB* 
S, R*M^CCi->fci*. 7 , 7^$';4 : t'J712 4 20 
©JffiSfilCiJ, «Si«|R%l : ptCtefrTZmtLX 
®5t>6*l£„ CC-C. ptt. y>^4 ? + , l 2 2©«&fC 

i 2 i ©*&©&-?& o. ( i ) v 

[0 03 2] 
[£H ] 

9 am®. w 

[0 03 3] t,>$. x>iP>l 5 0#[IRg$:Ne-CM& 30 
Snr*$0« •;>« r +>#l 2 635»i|5I^ES(Nrraito3 
nri^-2>ti^?r^iLrc^^6. x>i^>15 0©^-7 

>^->t7 h i 5 6^ss^$n-c^5^*^y*f y 

T 1 2 4©J^SI*C{Cx>t?> 1 5 0©|5J^ifcN e£\ 
U > 1 2 6 ©ffiSWRCCHIs^N r fc:/a -j h 

-r^Ci^-C^^. CWm^jiSSjil^JiWi. c© 
ittiSg <!: &*tt S i ©3£j5T «fr 3 ft * HHEIfc iLtt> 
=f^«ll 2 5©@K®!Ns So lit 

®m.&N e ilel4£S5cN r £ *ffil»-CibWH*SC 40 
(2) ) (cJ:t)*ftSCtAit#S„ C©J:5(C^* 
* »J 1 2 0 -C«. 12 1. y 1 2 

2*J«fcD f '7'-7^$y + i'yTl 2 4<D5%l.>fn*2o 
©@«t*ito&r*i. gbfc© 1 o©|p]i£«, j*SEl,fc2 
o©nig«:s-3i^r^$ ns„ 

[0034] 
[82] 

Ns-Nr- (Nr - Ne)^ 9 - (2) 
P 

50 
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[003 5] &tC. trnfttltcmtimiC. l 5 

0©h;l/^Te*^7^^ y* + yr 1 2 4©^S#C 

3ii/ci#©raif*iL-CBJ'3a-5Ci*i-r#S*'?.. BE 

SftWB{->.©;>j©#l»©?&tc J: 0 . S ±© h ;l> 

?Tes <taHStfim_t©l-Jl<*Te r ttCftffitZCt 
#r*£„ C©£* h-rt^Te sfcitfT e r©**3 
%S (3) fcitf (4) tci^Tttosns. 

[0 03 6] 

[»3] 

Tes - x (3) 

1 + p 

7er = 7ex— (4) 

1 + p 

[0037] mft*m&c<Dtm-c&mx-$>ztc}t>K. 

B. Ki^ft^©^©^?)^^*i*T.fictC>. f&fcij. 

fi»fflh;^Tm 1 8E^R_hiCB, y> 

^-Hftl 26(CtH^-r-5 h;U*Tr tmCKSZXfo 
SWfmOh&Zt f-Jl^Te r <h©^+JiC*tL^§ 
DT[fiJ#*iJS*f© F i7 Tm 2 *fpffl3 -B-S©-CA 

m2»^e-^MG2{C<fctl^3ifSCi*sr#-S„ C 
©£#. *-$MG 1 -C«|5Ilte©^r[S]<!:3*r6]#{c h;U£ 
*mf! 6. t-fMG 1 Ji^H&i b-Cftif^-r 
ZCtUZte*). hJH-Tm 1 £IH$g&Ns i©a-ca*5 
?ti4Sai*MPml *-y- 1 2 5*>6IhI£ 
f£. t-fMG2-C(J, IIK©^!.!: bJUHDjjfot 

[0038] ccr, taiWPmlil^i^;l' 
¥Pm2i*^L<-r*l«. *-^MG2T'?S«-r-5.m 

+j-r.S«>©iT*i««i:c^e>. x>y>i5 0*6ffi^i 
sn-sx*;m?peiy>y**-ir'Wi 2 6«cm*?n-5 

x*;l/^P r t*mL<-rfttZ£^. Tfe*5%> h^f 
T e <t|p|5to&N e icDSfilbShSi^^^P e £ , 
h;^T r ilsI^N r i©frab3n5x*Jl-+"P 
r i*^L<T.S©-e4)-5 0 04(C^e>-tf« > affi^-Y 

>fp i-ea^$nri»-5x>i;>i so^^a^^ti 
z<dx-$>z. mmLtcxiic. v^tf^mi 2 6tcw 
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aSiafcttfltt. WitiVm^ 1 2 8 fc 
i'l 1 1 tc J: 0 igSttf* 1 1 2(c£it3ft. f<77l/> 
W-M^-M 1 4£/fL-C|g8&t&l 16,11 8«t<Si 
3ft£. Lfctfot. i/>i*F-M*l 2 6«ctti^j?4a5 
SMJiffiSMil 16.11 8 iC&mZtiZSbfi 

^T&BB^jWjSSrf ngiwsi 16. ii scce 
iisnsj«7«\ y>^¥+$6i 2 6(cai^sti-5i!ti^ 

[0 03 93 05 lC7jk?*t®m-ClZV>:¥+m 1 2 5 © 
@«^N s itsE-C&^tcifi, x>i?> 1 5 0©l3ig&N 
e £ U > f+'i'tt 1 2 6 ©Hfte&N r i fCj: ^tit 0 
6(C^-r^«gS©«t^(Cfti^Si»^4)**. £KDi* 

STftSji^DKftS^e.. *-£MGl«H»tS£U 
TS&ftU h-U^Tm 1 iHfE&Ns £©g-C*l*><**i 
SSix^WPm 1 %rSef S„ — t-$MG2 

r«. ®«<w5ffai Y>\>i> (DftmfZJjfatifi&tctsz 

2»6 t *-*MG2tt»t«£l/"aW , |sU h-rt^Tm 
2tWm&N r i©it8fc3n^x*AfPm2 
*y>*4Hrttl 2 6a>6@£-r-5C<iK:&.5„ C©*§ 
^. *-*MG 1 •Crfig-r-SSaJ.^JU^Pm 1 
fMG 2 r§4t4i^x*;l-fPm 2 i < ftl 
ii, *-*MG Itift5f«x^j^-Pm 1 
* MG 2 "CTSI»5 C £**-C£ £. 
[0040] fcLk. *Sg^I©16^ai*Slg 1 1 0 KlfcW 

efem^-r sa&tf^tesc. x>y>i5 0:(p6ffl^n 

( f-Jl^Teiill&tfcNe £©S) i. *-*M 
G 1 (C=fc f)0**fc«?«9Stl-5««,x^Jm f Pm 1 
£> *-*MG2KJ:9?89$;fcte@£3n-2>li»x* 
^Pm2i=&^giS-rSCi{Cj:0 > 3HpiJ©S»x*;U 

**jHr>mor/t»^y 1 9 4 ^^-rsa&f^i l/c 
9. ^Fjs-r-sm«i*;u4 r ?r>'<^7 : -y 1 9 4tcsi^n 

fcm*5C iOfttSl&fEft <b*«* ©l&fP itSCifeT? 

[0041] ft*$. ^±©«rffMa-cii. y* 

f 120^-MGl, t-^MG2, 

T r 1 ftt,>l,T r 1 6^i*fCj:Saj)^©^^*fii 1 

(100%) iLr^Lfc. mmicit* mimm~c$> 

•5>&>6. x>^>l 5 0#>e>m2j3ft-5x*;M*Pe£ 
y>^+*if«ll 2 6(Ctii;*jTSx*;U=FPr J:*)^* 

#ftffl<t-rsa\ a»(t y > ^-h* 1 2 6ttm?j-r.5x 

*;U=FP r *x>^> 1 5 OfrhWlZftZx-***? 

>1 5 0*>6ffl^;StiSx^;U^Pe<&, y>^+"-v*«i 
1 2 6fcffl2;<*ft.5x*;l^P r K:^j^S©2!&£Sli 

hWTm24, 05 ©*«0©tfc® -C«*- JMG 1 



C7) *3f§82 0 0 1 - 1 64 96 0 

12 

(c <£ o @* s n sm^tcw*- * ©^** G fc fc©*> 
e^msnsfiftu ^©^^©^rfct^-^M 
g i tc j: «j ?n© s ti z - * ©*«tmw -> t 

^•©a*s{*^a^<3*n«ffi«6rii>^<. *-*m 
g i . mg 2 {cfflc>/cisi»i^si(«i©^)*«fii i temtx 

fiti. h7>yx$Tr lJEcm/Trl6tD*> 

io trffi^x, ifcfto^&ami® 1 Kofi(,>&©<bft.2,j&> 
6. «T©^ffe. ittW©SS©fca&. 9J^Lft<,>Rl 
<Qmi ( 1 00%) <fct,Tft«3&5. 
[ 0 0 4 2 ] C 5 b/c*JS09©tt*ffi^a 1 1 

OtcbWS h;u^SWffl©S£|£(totvr07*5J:iy : 08K: 

«et**«&©Kite©j§^ ma-f^x?^ 

4ms e c#) fdSOilUIWTSn*,, #;l>-^>#|Si 

tf sns M9p$is 1 8 o<Dmmc P U 1 9 0 «. s 
20 -r, -y->**-H4 1 2 5 ©Hig^N s t y > 1 2 

6©liliK&N r i*^jitfMa*^f-r€» 7 
S 1 0 0 ) „ -y->^irlA 1 2 5 ©03S&N s «U^I/^' 
1 3 9&c£9tlW3ft-5-*>¥-H*l 2 5©laIlEftS[0 
s^^^A-SCli^Tif. y>^+**l 2 6©IhM£# 
N r ttU^JUA l 4 9 JCJ: D^W^tl-SPeftae r *i 

[0043] m>-c> 3m®&&mm 1 9 9 jc* 

HJ3*l4^»"f 'J 1 9 4©3t®§fiSOC<fc. ^'yf-y 

aa[«iUiS2 0 o«:«j;o-c^aisn-5-'<y7 i yss:B t 

30 4**W-r**Hi*fTfc5 (Xf^S102) . 3 6 
Ti'-b^^;t'5i<y->3>-fe>-9- 1 6 4a(Cj:-oT 
*^Hl3*T.sri'-fe;u-^ f , ;u^^3>AP*A^j-T'S^ 
(^fy^S103). rJ'feM^He 
4 W^J h i» *iS •) ft «, » i JB 0 tc t * tcK* 

jiStl-S4>©-C4>-2.Ai6. 7iH2)V*-#)l>#¥isa>A 

116. 11 8t,ctiijj-r<<% b}\>?) icttfo-rzhot 

ft-S. TV H2;U^^I/#y^ 3 >AP*K*jitfi > SI 
frikMcT f-te^Zfrtfisi/ a >A P <b y > y^if W 
40 1 2 6©H^!N r ifca^ity>^+>#l 2 6(C 
W^T^S h^^©a«ffi-C*S h;U^f§^ttT r 
igffi-fS&ffiSrmtS Uf-;^S104). CCt, 

isabisi 16. 11 siemtrt^ bJifzmtiut-r 

K. y>^^ttl 2 6Kffl*t^ h;Ud>£igtfJ-rS 
©«. y > 1 2 6 ttS&^IXtll^^ 12 8. Mil 

BM^-Yl 1 lfe.tCCfOrl/^tWf 1 1 4* 
/M,TiESMffll 16. 11 8ttt8*8ffKCifg-&3ftTl>.5 

^6, ';>i/+>wn 2 6«:a^-r^^ f-^f^r^m-r 
fgs&isi 16. 11 8icmtrr^ i-^p^mm 
so -rs*§jfi<tft-5*>i=>-c*£„ ft*i. 3B»«-c«. y>^ 
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=F-M*1 2 6CDIiIK85!Nr iT^-teJl^aOUtfi^i-'a > 
A P <b h )l> ?m%mT r * i<DM^^-r "V zf^H> 
R0M1 9 0 bfcfetf LrfcS. Ti'-fe;^^i'^y^ 

W-^3>APi 2 BCDHI^N r <t; 

ROM1 9 0 b«:IBlfiLfc-7.y7 , <i:K:S-5l^fh^i'Jg 
<&fiITr *©fil£i£ffl-f S hOt Ltc. C<D-?~j7V>— 

6(cffl^j-r^#x^;U+-p r£tt# (P r = Tr *xN 
r) CCJ:DS?» (^^Sl 06), #lbtt**)l¥ 
Pr(Ci^>ti>y>l 5 0©BSh;^Te*iB 

10 8). CCT\ x>y>l 5 035iP>m^f Sx*Jl> 
**P e«^© h;U*T e ilaHtet^N e <b©|*K:l?t,l<>#> 
6. ';>^^ttl 2 6{cm*T^#x^^**P r ix 

*i©P5#(iPr = Pe = Te*xNe*i^„ C© 
M^«r'«JST-Sx>y> 1 5 0©&B!h.'l'f Te*£B 20 

rx>^> 1 5 o&?$zmvMm<Dni>im'cmiz2 

ti. *>ox*;U*'Pr©^{btC*J-GTx>s;>l 5 0© 

mmm&m *> ^mtt -aae* -r > h * as h * * 

Te*i gSP^tN e * £©ffl.&-£fc>t»-<«: 
Ctl4f»ROMl 9 0 biCv^iOTiettty-Cte 
**jl/+Pr«:*fjt?S-4a*h;l/*Te*ia«ia 
e * <t©ffl^t>-B-*C©v ? ^P,«a-rs t> 
©iLfc. C©v?^K-Jl>t, JgKiBKt"*. 30 
[0045]il0tt, i>i?>15 0©lK#-f>F 

ix>^> i 5 o©^<t©na^*7K-rf 

atpfti^B{ix>^> l 5 0©«l£Bjt6^^©^* 
ir;T. x>i»l 50©SiEBlfie^^Cc«. ^©ifJtt 

moT$&$#in!-©aistf-f> h^^f teia 1 &v> 

l,a6©£5&3?£SW&fi§< Ci*iT*5. Sfc. x 
1 5 0©a3te5J8lfc^{Ctt > h*fTe £@fs 

tfffllgC 1 -C 1^LC3-C34S< Ctm 

•S. L-CjgC^cX^^^— ^©ft!^C 1 -C 1 40 

LC3-C3(ci8otS»'f>K^$?:i>y> 

1 5O©|5]lK^Ne?r«|$4iL/-r**3-r<b01 1©^7 

7©J:5(C&*. 

[0 04 6 ] 0^-r£«fc5(C. Hlfrf Sx^M^lnlD 

■c4>. £©asE*>f > hr aers*^cj;o-cx>^> 

1 5 0©3mt*:#<g&.*>. 0fl*i:rx*;l<¥— 5£©ft 
SCl-Clim i>y>15 041«#-f>hA 
1 ( h;l^Te 1. lelte&Ne 1 ) -cae-f £C tlC£ 
*h ^©^j**SfeiH<-rsc<b*s-rtS„ c©J:5& 

sa#*«fcwt»j»E>j<-r> h*. ta^x*ju+-«©ffi so 
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sic 2 - c 2 *$ «t c 3 - c 3 -ctj*n^naig^<> 

hA2*$<fctfA3#tB^-f S^tc. Si*;^-^© 

flHLLKffart-*. iio*©i«A«, cn6©c<t 
**r # -s is o ft < & *ais * a > h *a^-r -sinr*^ 

fc-fc©-C*£. ^SS^rtt. CClMgAiO&ai&JW 
>h (hJl/fTe, M&Ne) ix^;KPri©H 
«7.^ilfct©*fflWx>j;>l 5 0©g&h 
t e * t BSEHSKN e * <«: £19:5£b;fc. 

[0047] ccr, ft^A^a^-rsft^t?^© 

>i?>l 5 0©aS5tf-f> h*S«6S<t. x*Jl>¥P r 

> i 5 o (Dwmm-m^Lt aciKfto, -e©^{ t© 

rab-s. Lfcrt^r. cw^^fcft^A^a^^ft^ 
•C^i, fti^AiCSa^KW > h #x*;t^-5£© 

ftte. @10t, f-JU'Tem i n<fc[5Ilte»Ne 
mi n<»:KJ:r)*:b;*ft£a35*^>l-Am i ntt. x 
>^> 1 5 0*ae>ffi*Wliia:*/hx*;l/^©ai£^^> 

[0 04 8] x>*P>l 5 0©B«h^Te*tB^ 
iHllgtStNe JKi^^-rSi. M»CPU190tt, ± 
^U/cSC (2) {CX>S?> 1 5 0©HSSKNe«:f^Ar 
x>s;>l 5 0©SS|5Iig^;Ne**RA-r-2.Ci{Cj; 
0 . 1 2 5 ©SSHIte&N s * *3t#-f S 

(^f^S 110). 

[0049]8l>t> SHJtSJCPU 1 9 0«. Z.y-v7S 
1 0 2Tr*Di&A,tt/<»'f 'J 1 9 4©3ltS^SSOC<k 
rt?9-VMXB t iKI-^OT, /n'-?^'; 1 9 4a*a?j 

Uf^Sl 12). -(EtgiSOCi 
^i-f ViSSB t tf^SlWo u t <t©M#?r^ 
t3^c-7»,^fMOMl 9 0 b&CfStiL-Ctet, 
^f?ys 1 0 2riRf)ii^^tmSfiSOC<!:^5»f : - 
'JfiSBti^t. ROM1 90 b(CfatSLfc3^ 
tcv y 7'*mM?Z> C tV* v T U 1 9 4 nJ«fe% 

7cv 7"©— Wl^ig 1 2 ICmLtc. mi 2 K^-T <fc ^ 
fe*:ttlMiWout«, 3S®§SS OCAiAtC^ 

[0 05 0]Sl>t, WCPU19 0B, XT-vZfS 
1 1 2-C«ffiL,/c^* >f-'; 1 9 4 *sa*nJtgfe^a^j 

ssw o u t o 2 {c»-3c>r . f^a-r s 1 ^can*0ffli«: 
ffl^s^^Tois^-r-s^a^f^^ (xr-szfs 
114). mwcctt. s^cm^^fswo u t tmm$k 

T0©K^*^-r2^7CVty7"?r : ?d&ROM 1 9 0 bfc 
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[0 054] 
[«4] 

Ns*+- 



lWout%fflUt, ROM1 9 0 b&tfBtgL/c2#7C 

v s» * c £ -cB#ssst t o &ma* i *> © i L 

Ian?* *> (c. i*e«T o a. fi^tb^jSfiwo ut*i 
[0051] commm-eiz. xi-v-fs 1 1 2 

£X^*7*S1 1 4©jS0j£/Bl,>T, 1/ 1 9 4 © 

SlglSOCi^^f'JMB t £#>6B£e&T0£ 

jfc&tv***. cornices*. -c. si 2 £Si 3<dm 10 
^r*#*Lfc. 5tl§iSOCiA-.,fi;agBtie 

ISOCiM^f'JISB t tfrh&fimt o*»g# 

[005 2] 07fcH9. X^-jzfS 1 1 4T^F5£tStT 
OiStSStlSi, •?•©?&> ©JSPCPU 1 9 0«> 

1 0 6T##/c';>^-Hiiii 2 ejcw^j-r^* 

^fefcB^^TO^fiiotc-B^yr-rs (xr-^s 
1 is) iiitc. &fffl*jv>i>mt$ : mot,c>7VT-? 

•5 (^f^S 12 0). KJ[I8#3>*{Bt«, 
**P r*i#i^n]tli©t«^6^»ltticDt^«:W»)Sfc-D 

fit t * r-r s c i -c\ ±Mmimm<Ditvmi&&* 
^ferns. xf»^s 1 2 o©ntm asffl**?-? 

1 2 2 tcjte6^„ ^f^S 1 1 6-cWSW 
5§'J. x*;U*'p rdJit»CDt^S§K:*-S£*lI 30 

SOSflfcti^CUi. X?.^S1 1 4-C*»fc^F^T 
OB^HW^S 1 2 2fC®S£ji#>*„ 
[0053] Xf-^Sl 3»CPU 1 9 0 

tt. X7~ -j7S\ 10 -C*i&/c-9->¥-t'tt 1 2 5 <DBM 
mW&N e * £B$5©8tT 0 © 1 &$IftiWffll«: «fc o 

-r*Ma*mc5. c©MstJ. nwai. (5) 

©^iStC. t^>^ r i'fS 1 2 5©&tg|5]iiS$rNe*. ftIS 
^^^^fittfeiO'^^TO^RA-rSCi-C. fffc 
%:mWm&&NeX&?£tbX\,>Z> 0 -&©&. ©ISPCPU 

i90«. ^*o>$fiit*fiii/cwii»f^'S 40 

?^S124). * 

Fml* — Tr * xp + /n(J\fe * -Afc) + J?2f(/fe * -Ns)dt 



1 

TO 



■Ns* 



'(5) 



[0 05 5 3 014 8:, Xt-v-JS 1 22-C5^fSti-S 
l^il*lMfflICC<i:- 3 r*«)P,nS-9->^l6l 2 5©g 
e **i^ra©^3a£ <fc fefC<h'©J: Slc^t? 

1 2 SOBSHSiK&Ne*^ B$lffl#?> #fl t Xm^ 
tlSW, x*;l<**P r *Hfflntfj©^Sg{cW 

f"^Sl 10 ■Ctf-»S*xfcaaiiHS»N e *© ng© 

&p txomf&tmmkT o t to aws wti« 
mi*?*? m&<DtL%±jfi n u&tctt o jesus < . t 

0*s^#WtitfS^±*i») {iM^3&>-Ct&S«®< 
fcfc, *^;»7*S1 1 8"C^f3£^TOAMiiO{c|9:S3ti 
fcfc§-£ic«, C©l^cil*i$iJiai{CJ:o-C^isb6ti5fii 
tt. 1 1 O-CftHSttfcgHIEISg&Ne*© 

1 &©*£;*. -r&*>£, *t^:/s 1 1 o-eitmsft 

[0056]»WCPU190» S Xt-^S124© 
*m S8©^»^S 1 2 6tC^a*3l«t)-C. Xf 
•^S12 2t?ttmL.fc-9->^i'ttl 2 5©@«HU«|!? 

ns *tmmLtcV)i>i>i%<$mT rxtzm^x-j&i 

(6) {CtO^e-^MGlCh^i'ig'^ffiTml *£if- 

HL-ciasrr*. cc-c, ^ (6) tf©*j2SiSB0 

5 *j J: o*0 6 ©^0K^S8&m£igl©l*; 0 ^t>*>£> 

©«n*fr tm-rttmmx $> 0 . urnm 3 ^i*^^ 

©hAi'Ji^iiTm 1 *». SS^SS (BIEftN s©S 
i^©i<jO^t,^P.^»64aS^2015S©T r*x p |c 

[0 05 7] 
[»5] 



(6) 



[005 8]^ *)->*f-*W\ 2 5©@i®B;NsK: 
3-3<,vc;&5£ (7) {C«fc!31f>^ttl 2 5©EI^iS 

128). CCT, rtJIHIN s J «. SJ[hIC©JI/-^> 
AmMZtitctZlcz^v^S 1 0 0rA^33#afc-y> 
1 2 5 ©HfEifcN s 0 . At «*Jl/-^>© 

iia&wPi8$raA t -ea 5. s ( 7 ) ©aa©^© r 2 50 



w:j «> •f> : ¥^m 1 2 5©^iiS6) s iHIS^N s t 
cos = 27rxNs [rad/sec] ©SitC*5 

©fflo*ifflc^n-s. 
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[0 06 0] C5L-C1f>^t#l 2 5©ftMIKdco 
s*#a&£±> CCDftttliiSdo s*ffll>r^ (8) 

ccj:*):/'?** i 2 0£/rLT •;>y=fi»f*i 2 

6KUl^j$n-S hJl/i-Te r4H-ffS (X^-?^S 1 10 
3 0). C C-C. 5$ ( 8 ) «f©^22^^2S<D r I m 
ej U*> 1 2 0£/f-Lr8M$ffKc;Jg^i* 

tifc-t-^MG 1 <fcx>>>>l 5 Q tfrhU&feteSko 
t-$MGl*>6*fct-5MGl <bx>t?>l 5 0© 
titt*-y >h-C*-5„ l/fcAi-jT, C©t-$MG1 
*>6*/t1S14*-^ > > I mefC*-£MG l©P-# 
1 3 2©ftfln»gd<o slrSDfciOt^ tf>¥^«ll 

«5 . 5$ ( 8 ) ©«a^«1f->+-i'# 1 2 5 SCflUfJ-f £ 

x *) mmomittmciti lx % tcflurr s *»* . 

x>y> i 5 0©a!E#^>h£|^SNe:6*;*:S&iI 
K# 4 >h">4gKl/ft: f»tt hJl/ftt. 
OaKsttN e CDjJf «IMfr ftftlfttcflUB-rS C <fc K& 
0. ';>d/=F-Mttl 2 6KffiM"T« h/l^Te r©im 
SCrttftO«Ht*4-3C4«:a*. <£>£«£»). x>i/> 
1 5 0©»&fW> h4leI?tet6:N eWSftiR#^ > 

hfc^M-r iiiK^Ne©« 
^£flPM-f s^fatcftMB-rs. ^fc. x>j»i5o*j 
fammsf^mx. $> * <t t «c «. * > 1 2 5 ©a u 30 

£. 

[0 0 6 1 ] 
[&7] 

7ml*-ImexdaK 
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V2 



(8) 

-sin(fls-120) 
-cos(fls-120) 



(10) &ffi2 0 0 1- 1 64 960 
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* [006 2] C©cfc 5 fCT^* >yf+i20 

Uvy^+Hl 2 6&catfj3ft5 h^Te r £if-»-r 
*-£MG2© hJl/*fg<£<iITm2 *£ hJl^fi 
*iTr*^C©h;^Te r £WiC>xn.mVW!fc? 
* C^-^S 13 2). fit, tKgLfc&iaSgfit* 
I^tt-fMGl, t-^MG2*5j;c;x>y>15 
0<D&MW&ftj:'} {XT'j-JS 1 3 4&1>LS 1 3 
8) . I!i6fl|-C«. mfn<D%t£±. t-^MGl, 
£MG2*$<fctfx>y>i 5 0 ©SftJWfcSiJ*©;*-?- ?» 

1 9 0*JfJOjA*MS*Wfflb-r. t-fMG 1 i*- 
$MG2©$W*PIB#(C^RfL.rjWf-r-5ift(C. MM 
(CJ:«3^*SWfcEF I ECU1 7 0KJ:Di>^> 

1 5 0(DMWi>ffl<®tlCtftj:t>1i:2><DX!!b2>. 
[006 3] *-*MGl©$(J?SJ (I70^f 1 

34) B. 01 5K^T5t-i!MG10MaiJl'-f 
>{Cj:f)&;*ftS. C©;l/-^>#H?T;*ftS<fc. SMffl) 
$gg 1 8 0 ©SHHSIC PU19 0B, ST. 1f>¥-Hft 1 

2 5©@efta0 s*uvow< i 3 9a>6A?7r£a!yi 

*tf&5 (Xf^T'S 18 0). tt^T. ^Sfe^tflSl 
95. 1 9 6CC<fc9. *-*MG l©HtB=i-OH 3 4 

©ufg<fc vffltcssnr^s^SE iui, ivi £&m-r 

*MM4ff*^ Uf^S 18 2). m^fiU. V, 

w©=tB&cSEttTt>£#. ^©^SJ«H2'na©r. no 
©ffl«:S£nsm^*iP.'js-rn«js'3 £. c ^ urf#e>n 

&5 (^^s 18 4). mmmt. mm® 

K8!«iW8© d M. q #©«i£filK:^»-f Stir* 
»). (9) *?g||-fSC£(C«fc"Jt?&fc>ftS. CC 

-cjMaaiiff at -5 ©». Mxm^m.<Dmmmmmvi^ 

OTtt. d*frfcJ:tfq#©mi£/^ h^^*$U®JT-S± 

[0064] 
[&8] 



sin & 1 |"/«11 
cosflrj [m\ 



•(9) 



[ o o 6 5 ] -xic K 2 mommmic^LM^ * 

MG 1 (C*stt& f-Jl/*JgHHITm 1 *a>6#*e>ft-5& 

H©«iKfB^fi idi*, 1 4 i * tmf&&mitm.titc 
mm i d i , i q i #$A©mi£*§<£ffiv 

dl. Vq l***SMS*tfa^ (*7=-?:/S18 

6) . £-raT©5$ (io) <omn^m 

t>. XIC'XjK, (11) ©M^ffife^©^**. cc 
•C. K p 1 . K p 2 , K i 1 . Ki2«. S^^^TT* 

J:^l«3n6. ate, mEJg^fifVdl. VqlB, 



imm&m i * £©<@^a i unim? ssu^ (sc ( i 

1 ) *»2!ft 1 3B) tm&A I © i 0^-©ji*©^a^ 

ctjjajfi2J®) i^^etii. 

[0066] 
[»9] 



50 



19 



Md\-Id\*-Idl 
Mq\ = Iq\*-Iq\ 

Vdl 



•00) 



KpiMdl+^KilAIdl 
Vq\ - Kp2 • Mql + ^Kil- AIq\ 



(11) 



[ o o 6 7 ] ■?■©&. csbxxibtcm&m^m&z?-* 
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20 

& (-ffl-HMft) fctrfet,* (^t-^^S 18 8). 
MSHCHffln -fA134 fcEPfln-T -5SJEV u 1 . V v 

i , vw i *3K«>*#yii£fT& 5. &s ( 1 

2) (C«t«3*S?)-2,„ 
[0 068] 
[»10] 



rp«ii I2 r cosas -sin as \JV dl ] 

[vvl\ " V 3 [cos(fly - 120) - sin(6fr - 120) J [Vq\ J 



Kwl = -Kul-Fvl 

[0069 ] m.moms.mmit, m 1 ©ies&ihiss 1 9 1 

Oh7>yx$Tr 1 fel> LT r 6CD^>*7^fC«I: 

9 festive, se < 1 2) tcto-c^/tsmBEJi^ 

tti«5J:^h7>^i!Tr l&l,^Tr6(D^> 
^S^PWMflJSP-r-S (X^^^'S 18 9). 
[0 07 0] CC-C. *-$MG 1© HU*J§<£filTm 
1 *©f^£05^06©*i|«0K:tetf£ h;U*Tm 1 

*#ta5fci*ftT*>. H5©^H©tt«©J:3KI-Jl'i' 20 
Jg^HBTm 1 *©mrrSfrt£ir>¥-Hi&l 2 5 ©HI 
lK©|6i#i*^>a:-5«i:#(C{Jlil*SiJ®*sA e c5n. 06© 

&mm<DW.mi<D zstcmtftzvtzic izMmmtf fe 

<*ft£. 1/#>L. *-^MGl©^f*iJ©ilHl^$lJ® 
». hA-^JI^fitTm 1 *#iE'C*ft&i > l 3 2 

©fl-JlffiKBX 0 6 ftfcTk^JBE 1 3 5 <fc Hffia -Y ;U 
1 3 4(c^tiS^{cJ:O^D-S0SS8^6K:J:OiE© 
h;P**t1fi/*-Hlll 2 5fc^ffl-r€»ct'5 01©|g«i|BI 
SSI 9 1© F7>^*£T r 1 ftOLTr 6*flffllt5 
fc©-C*-5ri>6. |5J— <DX^ ^^IMffilifeS. "Tfe 30 
h;l<**g^Tml *©^#|5IDr**ltf. * 

- % mg i ©siJwiHi^j^r * ^ r bfin SKKBi-ca o 
rfcl^cx^ ? ^yftJSiifeS. IWot, SI 5 
©*-2MG 1 ©$U®;l—g=->-Clel^$liai<!:^?f$iJffli© 

1 *#:ft©<i:*K:«. 1 8 0r^jit?D-> 

^#12 5©meftSe> s©^ft©]&fa:#ii2ftfe.5/c 
t*T?&£ft>6. C©<t*©SIjaJfcSl 5©*-^MG 1 

<d*«;u- * > fc J: 9 ft ft 5 c £ #-c ir £ „ 

[0 0 7 1 ] fete. *-£MGl©h.)t'i'fg<&fiiTml 40 

©artm^- ^>tc J: •? *mg i zmm-r Z> c t »oJ 

ee-C*-S*s. C©i#fCB h^>i>*£T r lfeOLT 
[0 072] ^(C. -Z—ZMG 2 <Dftim&m (08©* 

fi.ysi36) ccoi»rsi eictaMjvr-s-t-^MG 

2(Dffl®*-?->< l C&'JZm}?Zo -£-£MG2©iW 

wmmit. *- fMG l ©fnwattg-5 Mu^jg-MiT 

ml *£-9->¥-Httl 2 5CDiKM9 s iCtt;LT 
i'ig%<BTm2 *i •J>^+>#1 2 6©0eftS0 r SO 



•02) 

t*m^Z **Bfc*. t-$MG l©fW«t!iffi<!::£<IU 

— c&s. Tfefc-*;. y>y^ifWii 26©n«age 

r*UvOl/.Kl 4 9£fl§(,>TtfcttiL <^T-^7"S 1 9 
0) , i&l>T*-£MG2©&tBm&iE£SSSE*Sfflgl 9 
7. 19 84^Tt(tlL (^f-*^S19 2) . ^© 
«. J^SI^ft (*-r ? :/S 1 9 4 ) te^tfSIBg^iiV 
d2, Vq 2©?»fft*fTfe<,> (Xt^t/S 19 6). M 

tcnmittmommmmk Uf-^s i 9 8) *frfe 

ot. *-£MG2©SI2©8g3&@S§l 9 2©h5>^ 
^*Tr 1 l^>l/Tr 1 8©jf>5i-7«»B*IB*# 

PWMMWZtftZS {XTv7S 1 9 9) „ 
[0 0 73] CCT. •=e-#MG2fc hrt^fg'SHiTm 
2*©isj*<!:y>y^i='«ii 2 6©ii«to©(6jiri«:j:«3 

1 iHifc. £frM06B£Mffll6ftK:|Bl 6©*-* 

MG2©*ijiBi®s-ctf*^c<b*i-c^.s. fete, mmm 

T«. *-fMG2©hJU^^fflTm2 *©^«. 
0 5 ©^0©tfc^l© i IT © h ;U ^ T m 2 ©[nj * *iE i 
L/C 

[0 0 7 4] x>SP>l 5 0©$IJ®J (08©Xf- 

■^S13 8) Koti-CgiWrS. x>^>15 0«. 

■e© b« <t r s ae^ ^ > h *i mm y j\> ? t e * <t s« 

*^>hrS«aHS«S8i&-5«t^x>^^ 1 5 0©h 
ffllCPU 1 9 0*"6»gKJ:») E F I ECU 1 7 OKfg 

m*Sfto. «MBMUf^i 5 iaph<DimmMA*xu 

v bfcWfl 6 6©P§S*ifilSL/r. 1 5 0 

©W^h^f*s@Sh;l/f Te *CC. SIStttfBfiBC 
ttNe*tc«&J:9tcftt4r(cmET&®-C»-&. fete. 
±ab)fciC (6 ) {cinTJ:5(c. 1 5 0©|5|35 

SNeiJt-$MG 1 (C«fc-5tJ->4 r i'«ll 2 
Ns©$iJffli«:J:->-rtffe*3ti-2.!&^. i>y>i5 0© 
SljaiTtt. x>i?>l 5 0*P6a©Ml/*Te*#sta;*3 
ShSi^a^ hJWWfl 6 6©*fl®l*JJ:y r ?RA^ 
M<c^S££tt:Mflp&&£. fete. x>^> l 5 0 

<Dim<D&±i%<%fimwc p u i 9 o #>6 tb^j3 n;t t 

y h;t//f;l/^ l 6 6 ^EfTTa i^tcTO 
«!*©<?±te<fc EMbUcOff ±©MSi fei. 



(12) 
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[0075] utmwLtcmmmowsxmumm 1 1 o 

tc^tU*. x>i^>l 5 0©a«#-Y>h4^MOfci 
tfiU C<Dtm.h)l>9*3ZmLX*:-tiMG2<D\-)W 

e». 1 5 o<d&&#j> v^wrzmmic 

6, *St,>Tf Jfgit&fi 1 1 6. 1 1 BtcmjjtZHttfiX 

s/c. x>^> 1 5 o*s££5MBttttt<:&&&& 

1 2 5©ftJjnaSd co s«fiiOiAj:s 10 

#>6> $ 'j 1 1 2 0 ^it y> y=f 1 2 

BKtfcfjSftS h;l<*Te r«B5*$«fcc>*06©*ifgiS 

■5*^6. sh***';:/*'***! 2 6&c 

<t*5-r*So i>i<t?), *ffi0fl©!fcfjtfi;fjilg 1 iok 

x>i?>i 5 0*P.a*3tiSx*;^Pe« 
&fM<D b&fi. M^m. <fc 6 & £ «fcfj K h L "t 

v>#*+m 2 §<,cm>?z>ntwxzz>, 20 
C 0 0 7 6 ] #k t ©Hftifll-ett. mMft 1 1 2 ccffl# 
iT^tg#lfr:fjK*B^Stttfjx*.>t,=FP r wmm-rz 
jgjgBSftfcUTW:. If >^-fW 1 2 5 ®3*|gnKttN s 
* £ 1 ftStiMWc «fc «J * {CBffS©<ii«:#tf -r -5 «fc 5 

if > 1 2 5 (ommm. n s ©swwc j: r 91s 5 x 

>^>1 5 0©@^Ne^»-rSCi{CiQ:S. t© 
-?•©■*- £MG lfcii>*x>y>l 5 0©fWWc 

w-oxmmi 1 2*>6ta*snssii*«cs-3c^'c*- 30 

hiskn e zm.^fricgmzatcc t t,cj:-yxm^m^ 
frz&xtt-rzMJjwfi. *-^MG2*e.m*3n 

ZW)J]Vffit>tlZ C t Vets 

[0 077 ] OfctfoT. C©*5&#l©!8i;fjtti;fjiSg 1 

«*"r4aa»(c*i,»r. igfttti 1 2^©fcb^«»*«c 

^S^C-SCife^bCC, x>^>>1 5 0©S^tN 
e©Ha!:^^I!ll*«l^-5C<b*3-C#So C©^*. x> 
*J>mmWlN e<Dg.$jiCj:-z>xm£.-r2>x.>is> 1 5 0 40 
*>6©2fe£^-£!^£«l;i£C<fc#r#.5„ $fc. x> 
i»@3£IfcN e ©fctfcftft 0 mZ-Wj: <&5Ci*6* 
-3rMG 1 (C*Jtt£MI*frX*jU^7B»£W;i£C<fcfc 
ft*. $6tC, Ti"fe;l/®ji^F©x>^>[HH£»©.m 
^4«i^.fcC7!)J6*>. MG2fC«i:fDlg«lfi©Ul^*i 

i,n/c^ Ki tii&Zm&T *> C t ifiifiX 1* 
[0 078] c©HSS0!lrtt. «H»C P U 1 9 0 
i*©MISICPUl 9 OlCjzZXT-y-fS 1 0 3f«Ct>b 
S 1 0 6 (c J: 0 . c ©^©Ii3j?l!tfiia5&£12©«fc£# 50 
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HiiSftTfcf). fflt&CPU 1 9 0£-£©$WCPU 1 
9 OKJrSX^f 1 0 8 Kit). CC^HjCDS&tf 

sig:s#s©«ss*sii^$ txx *j o . shksjc p u 1 9 o 

£*©iNfflICPU 1 9 OKi^^f j^S 1 1 0~S 1 

3 0. si34K<fc»). cD^momwrnrnm^mom 

WCPU 1 9 0 £-£©iMSlJC P 
Ul gOGCfc-S^ir-^S 1 3 2fcJ:0'S 1 3 6{C«fc 

9. c©^i§©m»«*ijiai#i8©^*i|i^snrfc 

9. SiJffllCPUl 9 0i^©S!iaiCPUl 9 0«c«i:SX 
f'^Sl 1 2&ULS 1 24«C<fcO. c©a?§©iin 

*)Jtw*ls©«^ll3S s n-r t, > -5 „ 
[0079] commmcom^m^ms 1 1 0 if 

>¥+#l 2 5©#flni£Kdcos£#«> t C*v&*-# 
MG 1 frbfrtc-Z:— jiMG 1 tl>y> 1 5 0 

€.titt^©1ftt*-^>KcmDrif>+*-t'«ii 2 5fc 
fp/rrs^tth^* *jwau ^^^5";+>i 2 0* 

^l/t'J>m#l 2 6fca^J3tlSh;Ud'Te r% 
^c2st>/c*s. tr^yfis-r 7 bl 5 6©;fcjjnil@[d co e £ 
Ch4x>y> 1 5 0*>6*fcx>^> 1 5 0 £ 
*M G 1 £ 6 & S«ttS©«tt*- y > Kcm D 
Xt'vXn'*? b 1 5 6K:^ffl^-5ti1±h;l'i'** 

e*. cftfcg-rJivc h^^Te r*gtffi-r^fc©itr 
feJ:l»o C©»^ eUAtf. H7*J c fcO'08Cc:^-r5 
F;Ui'$(|fai;l'-^>©^^y7'S 1 2 8*iJ:c>*S 1 3 0 

©^acc^r. m 1 7{c^-ri. v^^vm^-^ 
©^r-^S2 1 4£c(,>l/S2 1 6©iaa4S^f-r-s t> 

(DfTtHi^K CCMTB, X>i?> 1 5 0©|5IK 
fgtNe^A^L/ (^7-^7-S2 14) . At>Ltc®m.%. 
Net,cm-1H,>X?7>i>is-f7 b 1 5 6<DftM£&da> 
e*S;(7) iPI«fd:S;{Cj:i9tt#U (X?^S2 1 
5 ) . C©ftMiiSd co e Zm^XXX. ( 1 3 ) (C«fc ») 
h^Te r ^Ui-r.SOT'&S (^f-^SZ 1 
6) . A ( 1 3) *©S2^231© r I emj «. 7*7 
^-^ 1 2 0^L-C^W(cM^$nfcx>i5> 
1 5 0tt-$MG 1 <ta>£f.r.Sti143fc©x>i?> l 5 
0^6*fcx>S^> 1 5 0 tt-$MG 1 ©titt*-y 
^*J. x>5^> 1 5 0(DM&&N e«. if 
>=firlftl 2 5©[51!£&Nsi'J>£'¥-t»«|l 2 6©@ 
^SSNr (2) 4^fL/t^*5 *>©<!: ^ 

«tt,»L. ^7>?i/t7 h 1 5 6KU7^%ggLt 
C©Uv0b>Ka>6&aSft52'^>^>i':7 h 1 56© 

1 6 OCCBXf)W-t6nfc0«^*>1f 1 7 6(CJ:«3^til 
<*ft£li#£EF I ECU 1 7 0*>6©iifiicJ: DA^J 

[0 08 0] 

Ter ^™lJ em * da * (13) 

P 1 + P 
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[008 i]mmm<DW&)aiZtms:i iom y>^ 

¥+1*1 2 6&Cffl;fr7r-<#x*;t^p r &cX^Tx> 
5» 1 5 0<Dmmh)l?Te*±mm®&&Ne*±% 
t££U CMi>^>l 5 0&t>m?j2tiZ>x.*j\,¥ 
PeKJ:0SS5&©4L*:#, U>^>ttl2 6CCffl 
;2rr-<£ x*;l^P r <D— m^^yy-V 1 9 4^6«Jf& 

P r 0 ®»fcx*;b*-p e £fcB;Jr3~&cfc 5 x>^> 1 
5 0£jI3gU ^<Dx*;l/^c<fc9^^i; 1 9 4* 

P;1^><DXt^ 7'S108 CDftST^^S; (14) 
CODiC (14) *CDPb«, -n* 

1 9 4*^TS<t^iC«iEOffl'C, ^^f'J 1 9 

*^y i 9 4©3teK«*ff«c^tt*s6r*>, aag«©» 
t£ F;^^fity>miiii 2 6fcttc*rrsc 
4#r#£ 0 

[0082] 

pr+Pb=Te*xNe* -(14) 20 

[0083] ccD«^<Dig^c^ v ±wxmt 

ia«tc, tti^x^;b^Pr^iittI^S3iMB$^4s^r 

If >4Hr1* 1 2 5 <DS«ia^N s * * 1 3c3*ilM 
fflicc J: 0 ft * ic^fMcDfiitc^ff r -5 <fc 5 cc S«iH1E» N 
s*<Z*ffc©as*»fflT*. COfltoSfcitK mix 

[0 084] xmmo^uaiw 1 1 0 rut. x>*? 

5^A:<!:^^oCirltt?§L/c^ x x>*;> 1 5 0 
a«ia<E»Ne*iCCfl[0*K« , r*ltt<fc(r>. ft to. x 

>^>i5ooflng*»±fs*i^cctt. y> 

jf^+Hl 2 8Kffl*r'<«rx*jMfPr**x>y>l 

5 0 3&»e»a*^ftBa*/jvDx*^p e (iio^ v 

;^Temi ni|K»Nem i nCC<fct)&bSftSSI 
g#^>FAm i nmjx*;l/fPe) <tOWl> 

IWi^f 0ifi©fc»«8f #x>y > 1 5 
[0 085] mfcmvmtJtiiJi&m. 1 1 o x>^ 40 
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